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OVERVIEW 

Have  you  ever  come  down  with  the  same  sickness,  such  as  the  common  cold, 
more  than  once?  Are  there  some  sicknesses,  such  as  the  mumps,  which  you 
contracted  only  once?  Are  there  some  diseases,  such  as  diabetes,  which  you 
may  or  may  not  get? 

Why  do  you  think  you  suffer  from  the  sicknesses  you  do?  Is  it  because  of  your 
lifestyle?  Are  the  sicknesses  contagious?  Do  you  inherit  your  sicknesses? 

In  this  module  you  will  start  with  the  basic  unit  of  life  - the  cell.  You  will  learn 
about  two  types  of  disease  - communicable  and  noncommunicable.  You  will 
develop  an  appreciation  for  what  research  and  modem  medicine  has  done  to 
fight  against  all  diseases. 


Module  3 
Exposing  Disease 


Science  24 


Module  3 


2 


Evaluation 

Your  mark  in  this  module  will  be  determined  by  your  work  in  the  assignment 
booklet.  You  must  complete  all  assignments.  In  this  module  you  are  expected 
to  complete  three  section  assignments.  The  mark  distribution  is  as  follows: 

Section  1 Assignment  24  marks 

Section  2 Assignment  32  marks 

Section  3 Assignment  44  marks 


TOTAL  100  marks 


Course  Overview 
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1 Where  It  All 

J-  Begins 


PHOTO  SEARCH  LTD. 

Have  you  ever  wondered  what  you  are  made  of?  You  might  think  of  things  such 
as  hair,  skin,  blood,  tissue,  and  bones?  But,  what  are  these  components  made 
of?  The  answer  is  cells.  Every  living  thing  is  made  of  cells. 

Cells,  too,  have  parts  and  characteristics.  Put  all  together,  millions  of  cells  make 
you  who  you  are.  In  this  section  you  will  learn  about  the  cell  and  its  various 
components. 
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cell  - the  smallest  structural  and 
functional  unit  of  any  living  thing  or 
organism 


tissue  - a collection  of  cells  that  are 
specialized  to  perform  certain 
functions  in  the  body 


Activity  1 : A Ceii  - The  Basic  Unit  of  Life 

Obviously  all  cells  are  not  the  same.  If  they  were,  there  wouldn’t  be  any 
difference  between  your  muscles,  the  small  intestine,  the  heart,  and  other  tissues 

1 .  Name  three  kinds  of  body  tissue  other  than  muscles. 


Your  body  organs  are  nothing  more  than  several  different  kinds  of  tissues  that 
are  organized  and  work  together  to  perform  special  body  functions.  Groups  of 
organs  and  body  tissues  that  perform  one  kind  of  function  form  a system,  such 
as  the  digestive  system. 

2.  Name  six  different  body  organs. 


3.  What  body  organs  form  the  digestive  system? 


4.  Name  four  body  systems. 


Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Activity  1 . 


Did  You  Know? 


Your  body  contains  about  65  000  000  000  or  between  60  and  70  trillion 
cells  which  are  constantly  being  produced  or  destroyed.  What  happens 
when  something  goes  wrong  during  cell  replacement? 
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nucleus  - a complex  body,  usually 
spherical,  within  cells  that  contains 
hereditary  material  and  controls 
metabolism,  growth,  and 
reproduction  in  living  things 


cytoplasm  - the  protoplasm 
material  outside  the  cell  nucleus 


protoplasm  - a jelly-like  complex 
substance  found  in  living  cells  which 
performs  basic  life  functions 


organelle  - a specialized  structure 
found  in  cells 
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Since  your  body  contains  such  an  enormous  number  of  cells,  cell  size  must  be 
extremely  small.  Without  a microscope,  the  structure  of  cells  cannot  be  seen 
with  the  naked  eye. 

In  1665  Robert  Hooke,  an  English  scientist,  was  able  to  see  cells  in  cork,  which 
is  the  inner  layer  of  tree  bark.  His  microscope  was  quite  primitive  in  comparison 
to  those  that  are  in  use  today,  but  his  discovery  of  cells  has  revolutionized  the 
understanding  of  many  diseases  caused  by  a hidden  world. 

The  work  of  Robert  Hooke,  Louis  Pasteur,  and  many  other  scientists  established 
the  cell  theory.  It  states  that  cells  are  the  basic  units  of  structure  and  function  in 
all  living  things  and  that  they  originate  from  past  cells  through  cell  reproduction. 

Most  cells  contain  three  general  regions.  These  regions  are  the  nucleus, 
cytoplasm,  and  an  outer  cover.  The  nucleus  and  cytoplasm  are  sometimes 
collectively  referred  to  as  protoplasm. 

5.  In  what  way  is  a cell  similar  to  an  individual  brick  in  a brick  building? 


6.  What  two  main  ideas  are  stated  in  the  cell  theory? 


7.  In  what  way  do  you  think  the  size  of  your  body  cells  are  different  from  the 
body  cells  of  a mouse? 


Each  plant  and  animal  cell  has  its  own  different  components  or  parts  called 
organelles,  which  perform  specific  tasks  within  the  cell. 

The  cork  cells  that  were  viewed  and  named  by  Robert  Hooke  were  plant  cells. 
Although  they  have  some  similarities  to  animal  cells,  there  are  also  differences 
between  them.  The  following  graphic  illustrates  a plant  and  an  animal  cell.  The 
function  of  some  of  the  organelles  that  are  identified  will  be  explained. 
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nucleolus  - a small  spherical  body 
within  a nucleus 


chromatin  - fine  strands  of 
hereditary  material  in  the  nucleus 
which  take  on  an  intense  colour 
when  dyed  or  stained 


chromosome  - one  of  forty-six 
paired  microscopic  rod-shaped 
bodies  found  in  the  nucleus  of 
human  cells  which  carry  genes 


The  cell  is  surrounded  by  a container  of  sorts  or  an  outer  cover  to  keep  the 
contents  together.  Animal  cells  are  surrounded  by  a flexible  membrane  which 
allows  substances  to  pass  into  and  leave  the  cell.  Plant  cells  are  surrounded  by  a 
solid  cell  wall. 

The  nucleus  is  often  the  largest  organelle  found  in  the  cell.  Its  function  is 
associated  with  cell  division  and  reproduction.  It  directs  all  the  activities  of  the 
cell  and  determines  the  cell’s  hereditary  characteristics. 

The  nucleus  is  made  up  of  a nuclear  membrane,  nucleolus  (plural  form  is 
nucleoli),  and  chromatin  material  which  forms  visible  chromosomes  prior  to 
cell  division  as  shown  in  the  following  illustration. 


Cell  Nucleus 


nucleolus  - stores  RNA  (ribose 
nucleic  acid)  an  important  link  in 
protein  synthesis 

nuclear  membrane  - selects 
substances  that  pass  in  and  out  of 
the  nucleus 

chromatin  - controls  cell  activities 
and  heredity 
- forms  chromosomes 
during  cell 
reproduction 
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8.  State  the  function  of  the  following  cell  parts, 
a.  the  nucleus 


b.  chromosomes 


Chromosomes  are  strands  or  thread-like  structures  containing  the  actual 
hereditary  material.  These  strands  are  made  up  of  a chemical  component  called 
DNA,  which  stands  for  deoxyribonucleic  acid. 

DNA  is  an  extremely  large  molecule.  The  DNA  is  wound  around  a protein  core 
resembling  a twisted  or  spiral  ladder  as  shown  in  the  following  graphic. 
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genetic  code  - hereditary 
information  carried  by  the  DNA 
molecule  as  expressed  by  the 
sequence  of  its  base  pairs 


gene  - any  of  the  units  on  a 
chromosome  that  carry  hereditary 
information 


mitosis  - division  of  chromosomes 
before  the  cytoplasm  divides 


The  base  of  each  rung  in  the  twisted  or  spiral  ladder  is  a combination  of  two 
molecules.  Each  rung  is  made  from  four  different  kinds  of  molecules  arranged 
as  a molecular  base  pair  in  any  sequence. 

The  sequence  and  arrangement  of  the  mngs  determines  a different  genetic  code 
for  each  person  or  living  thing.  A segment  of  DNA  that  determines  a specific 
hereditary  trait  or  characteristic  is  called  a gene. 

9.  Although  chromosomes  have  the  same  basic  chemical  composition,  a 

different  genetic  code  for  each  living  thing  makes  them  a unique  hereditary 
product.  How  are  the  DNA  segments  in  the  illustration  different  from  each 
other? 


Activity  2:  Growth  and  Reproduction 

Did  you  ever  cut  or  injure  yourself?  Are  you  still  the  same  height  as  you  were 
when  you  started  school?  Of  course  not. 

During  your  lifetime,  your  body  has  had  to  make  repairs  necessary  for  cuts, 
bruises,  or  injuries  which  you  experienced.  Your  body  has  also  been,  and  may 
still  be,  in  the  process  of  growth.  In  order  for  both  processes  to  occur,  cells  must 
reproduce  themselves.  But  how  does  this  happen? 

Cell  reproduction  can  be  of  two  types.  One  type  of  cell  division  involves  the 
exact  duplication  of  the  cell’s  chromosome  number.  This  process  of  cell 
division  is  called  mitosis  as  illustrated  in  the  following  graphic.  Mitosis 
maintains  continued  growth  and  repair  of  cells. 
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1 . Predict  what  could  happen  if  cell  division  resulted  in  the  daughter  cells 
having  a different  or  an  incomplete  number  of  chromosomes  compared  to 
the  parent  cell. 


2.  Cancer  is  caused  by  an  abnormal  division  of  cells  that  invade  surrounding 
tissue.  They  are  often  carried  by  the  blood  to  other  parts  of  the  body,  such 
as  organs,  where  they  continue  to  grow  in  an  uncontrolled  fashion.  Why  is 
it  important  to  detect  cancer  before  it  has  a chance  to  travel  to  other  body 
locations? 


The  other  type  of  cell  division  reduces  its  chromosome  number  by  half.  This 
process  of  cell  division  produces  the  male  and  female  reproductive  cells  and  is 


meiosis  - a type  of  cell  division  in  called  meiosis. 
which  there  is  a reduction  of 
chromosomes  during  formation  of 
sperm  and  eggs 


Stages  of  Meiosis 


Homologous 
pair  (Tetrad) 


A • Chromosomes 
replicate. 


B • Chromosomes  shorten  and 


thicken. 

• A spindle  forms  on  opposite  poles. 

• Similar  duplicated  chromosomes 


pair  up  to  form  four  chromatids 
called  a tetrad. 
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C 


Stages  of  Meiosis 


Tetrads  align  along  the  equator  of  the  cell. 

Duplicated  chromosome  pairs  line  up  opposite  each  other. 


D • Chromosome  pairs  separate  and 
move  towards  the  poles. 


E 


One  set  of  duplicated  chromosomes  accumulates  at  each 
pole. 


Sister  chromatids  (daughter  chromosome)  H 

separate  and  move  to  the  poles  of  each  cell. 


• Daughter  chromosomes  lengthen  and  the 
nucleus  reforms  in  each  of  the  four  cells. 
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3.  What  type  of  cell  division  results  in  diseases  that  are  inherited?  Why? 


4.  In  terms  of  chromosomes,  what  is  the  difference  between  cells  formed  by 
mitosis  and  those  formed  by  meiosis? 


5.  Name  some  common  diseases  that  are  inherited. 


6.  Can  you  explain  how  heart  disease  can  be  the  result  of  cells  that  are  formed 
by  mitosis  or  meiosis? 


Most  inherited  traits  are  determined  by  at  least  one  pair  of  genes  in  the 
chromosome.  One  gene  is  inherited  from  one  parent  and  the  second  gene  is 
inherited  from  the  other  parent  for  each  pair  that  determines  a particular 
hereditary  trait. 
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dominant  - an  expression  of  an 
inherited  trait  or  characteristic  due  to 
one  or  both  genes  having  the  most 
influence  or  control  over  that  trait 


recessive  - a hereditary  trait  or 
characteristic  that  is  masked  or 
hidden  by  one  of  the  gene  pairs 
responsible  for  that  trait 


Sometimes  one  of  the  genes  from  the  parent  is  more  dominant  or  stronger  than 
the  genes  from  the  other  parent.  The  children  will  inherit  the  dominant  trait 
when  the  gene  is  present  in  one  or  both  parents,  as  only  one  gene  is  needed  for  a 
dominant  trait  to  appear. 

Other  hereditary  traits  may  be  the  result  of  recessive  or  weaker  genes.  Such 
traits  require  a recessive  gene  from  both  parents. 

If  one  parent  carries  a dominant  gene  and  the  other  carries  a recessive  one,  the 
children  will  inherit  the  dominant  trait  but  carry  both  genes.  A recessive  trait 
may  often  skip  several  generations  of  children  before  it  appears  in  an  individual. 

7.  Explain  how  it’s  possible  for  you  to  inherit  a rare  blood  disease  if  your 
parents  or  grandparents  did  not  have  the  disease. 


Did  You  Know? 


It  is  estimated  that  about  7%  of  all  live  births  in  North  America,  or 
about  one  in  fourteen  children,  are  bom  with  a serious  mental  or 
physical  defect.  Some  of  these  defects  can  be  traced  to  problems  in  cell 
division  during  meiosis. 


Science  24 


Module  3 


Section  1 : Where  It  All  Begins 


14 


A mishap  during  meiosis  can  mean  that  abnormal  chromosomes  are  produced  as 
shown  in  the  following  illustration. 


Abnormal  Chromosomes 
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Notice  that  there  is  an  extra  chromosome  in  pair  21 . This  extra  chromosome 
makes  this  pair  a threesome  rather  than  the  normal  pair.  It  results  in  a birth 
defect  or  condition  known  as  Down’s  Syndrome. 

Down’s  Syndrome  results  in  severe  mental  retardation  and  abnormal  physical 
features  such  as  a thick  and  enlarged  tongue,  short  broad  hands,  and  generally 
weak  muscles.  The  extra  chromosome  is  found  in  all  cells  of  the  individual. 


Did  You  Know? 


Down’s  Syndrome  occurs  in  one  of  every  six-hundred  births.  This  rate 
varies  with  the  age  of  the  mother.  Fewer  than  one  baby  in  a thousand  is 
bom  with  Down’s  Syndrome  to  mothers  under  the  age  of  thirty-five. 

For  unknown  reasons,  one  baby  in  sixty  is  bom  with  Down’s  Syndrome 
to  mothers  over  the  age  of  forty-five. 


J 


8.  What  are  the  symptoms  of  Down’s  Syndrome? 
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9.  Why  is  a cure  not  possible  for  an  individual  that  is  bom  with  Down’s 
Syndrome? 


Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Activity  2. 


Investigation:  The  Stages  of  Mitosis 

In  this  investigation  you  will  observe  a series  of  prepared  slides  which  show  the 
stages  of  mitosis. 

Do  Part  A if  you  have  access  to  a microscope.  Do  Part  B if  you  have  access  to  a 
microslide  viewer.  To  prepare  viewing  materials,  you  may  need  to  review  the 
necessary  skills  that  you  previously  acquired  or  that  may  be  included  with  your 
slides  or  general  lab  skill  instructions. 

Part  A 

Use  a microscope  to  observe  slides  showing  the  stages  of  mitosis. 

Materials  You  Need 

• compound  microscope 

• prepared  slide  of  an  onion  root  tip  in  mitosis 


Steps  to  Follow 
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Parts 

Use  a microslide  viewer  to  observe  slides  showing  the  stages  of  mitosis. 

Materials  You  Need 

• microslide  viewer 

• prepared  slide  set  53  (animal  mitosis)  or 

• prepared  slide  set  55  (plant  mitosis) 

Steps  to  Follow 
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Conclusion 

12.  In  order  for  a cell  to  reproduce,  it  must  exactly  replicate  the  chromosome 
DNA  through  a complex  process.  Suggest  why  it  is  so  difficult  to  see  all 
the  details  of  the  process  under  magnification  using  a light  microscope. 


13.  Suggest  why  chromosome  division  is  such  a complex  process. 


14.  If  you  were  not  able  to  see  the  chromosome  genes,  how  do  scientists  know 
that  they  exist? 


15.  Suggest  why  cell  division  can  be  seen  only  at  the  tip  of  an  onion  root 
rather  than  in  its  upper  region. 


Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Activity  2. 
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Follow-up  Activities 

If  you  had  some  difficulty  understanding  the  concepts  and  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding  of 
the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

To  help  you  master  the  understanding  of  the  cell,  read  the  following  material 
thoroughly  and  complete  the  questions  that  follow  it. 

The  cell  is  the  building  block  of  the  body  similar  to  the  bricks  which  make  up  a 
building.  Cells  organize  to  form  tissue,  organs,  and  systems.  Some  of  the  parts 
(organelles)  of  a typical  animal  cell  are  illustrated  and  explained  in  the  following 
illustration. 

1 . Fill  in  the  blanks  by  identifying  the  missing  organelles  or  description  of  cell 
parts. 
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2.  Give  a definition  for  the  following  terms.  Provide  an  example  of  each, 

a.  cell 


b.  tissue 


c.  organ 


d.  system 


3.  Determine  which  part  of  a cell  does  the  following, 

a.  controls  everything  that  enters  or  leaves  the  cell 


b.  controls  all  cell  activities 


c.  contains  organelles  or  structures  that  perform  many  of  the  cell  functions 
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Chromosomes  are  found  in  the  nucleus  of  cells  as  shown  in  the  following 
diagram.  They  control  cell  division  and  heredity. 


Chromosomes  Within  a Cell 

Cell  A 

CellB 

nucleolus 

— cell  membrane - 

I 

— cytoplasm 
' nucleus 

\ ) 

— —f — chromatin 

/ chromosomes  - 

a normal  cell  with  threadlike 

a cell  with  well-defined 

chromatin 

chromosomes,  prej  aring  +o 

undergo  cell  division 

4.  What  two  substances  make  up  chromosomes? 


5.  Why  are  the  chromosomes  well-defined  in  Cell  B but  not  in  Cell  A? 


6.  What  is  chromatin? 
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Enrichment 

Do  one  of  the  following: 

1 . View  the  ACCESS  Network  video:  Introducing  Biology:  The  Cell  and 
write  a report  on  the  video. 

2.  View  the  ACCESS  Network  video:  Duchenne  ’s  Muscular  Dystrophy  and 
write  a report  on  the  video. 

3.  Research  and  write  a report  on  a genetic  disease  such  as  Huntington’s 
disease  or  cystic  fibrosis. 


Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Enrichment. 


Conclusion 

The  discovery  of  cells  and  development  of  cell  theory  was  a major  breakthrough 
in  understanding  disease.  Since  cells  grow,  reproduce,  and  repair  themselves, 
many  things  can  go  wrong  during  the  process.  Knowledge  of  cell  stmcture, 
function,  and  reproduction  helps  to  understand  disease. 


Assignment 

Booklet 


ASSIGNMENT 

Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  1 . 
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Communicable 

Disease 


WESTFILE  INC. 


Do  you  know  what  it’s  like  to  be  very  sick?  Did  you  appreciate  what  it’s  like  to 
be  healthy  following  a serious  illness?  If  you  were  to  make  a list  of  some  of  the 
serious  diseases  or  illnesses  that  you  have  had,  what  would  you  include? 


communicable  - any  disease  that 
can  be  spread  from  one  person  to 
another 


Your  list  might  include  such  diseases  as  the  flu,  cold,  pneumonia,  strep  throat, 
mumps,  or  chicken  pox.  Most  of  these  diseases  are  only  a temporary 
inconvenience,  but  more  than  likely,  you  don’t  look  forward  to  getting  them 
again.  Perhaps  someone  you  had  contact  with  had  this  disease  before  you  did,  or 
perhaps  they  had  it  after  contact  with  you. 
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In  this  section  you  will  learn  about  one  particular  communicable  disease  - the 
bubonic  plague.  You  will  also  learn  what  causes  disease  and  how  diseases  are 
transmitted. 
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Activity  1 : Bubonic  Piague 


epidemic  - extensive  and  rapid 
spread  of  disease  among  many 
people  over  an  area 


Imagine  what  would  happen  if  half  the  people  who  eaught  chicken  pox  were  to 
die.  In  the  early  1900s  the  swine  flu  epidemic  swept  through  Canada  and  the 
other  parts  of  the  world.  Over  half  the  people  who  got  this  flu  died! 

Like  the  swine  flu  epidemic,  bubonic  plague  swept  Europe  in  the  1340s.  It 
continued  to  be  a menace  for  the  next  500  years.  In  most  cities  45%  to  75%  of 
the  people  died  from  this  terrible  disease.  It  is  no  wonder  that  people  called  it 
the  Black  Death. 

How  many  people  live  in  your  nearest  town  or  city? 


1 . Use  the  following  percent  death  rates  to  calculate  the  number  of  people  who 
would  die  if  the  bubonic  plague  hit  your  community. 


a.  50% 


b.  75% 


In  1347  the  disease  killed  about  4000  people  in  the  city  of  Florence,  Italy  and  the 
total  reached  over  100  000  by  1348.  A man  named  Giovanni  Boccacio  partly 
described  the  Black  Death  in  this  way: 

At  the  onset  of  the  disease,  both  men  and  women  were  affected  by  a sort  of 
swelling  in  the  groin  or  under  the  armpits,  which  sometimes  attained  the  size 
of  a common  apple  or  egg.  Some  of  these  swellings  were  larger  and  some 
were  smaller,  and  all  were  commonly  called  boils.  From  these  two  starting 
points  the  boils  began  in  a little  while  to  spread  and  appear  generally  all  over 
the  body.  Afterwards,  the  manifestations  of  the  disease  changed  into  black  or 
lurid  spots  on  the  arms,  the  thighs,  and  the  whole  person.' 


2.  Why  was  the  bubonic  plague  referred  to  as  the  Black  Death? 


' Excerpt  taken  from  The  Black  Death,  by  Robert  Gottfried. 
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3.  What  were  the  first  symptoms  of  Black  Death? 


4.  What  did  people  generally  call  these  symptoms? 


5.  What  did  the  body  look  like  when  it  was  severely  infected  with  the  bubonic 
plague? 


The  control  of  bubonic  plague  did  not  occur  until  people  learned  two  things: 

• how  the  disease  is  transmitted 

• what  the  organism  is  that  causes  the  disease 

Method  of  Transmission 


organism  - any  living  thing  Bubonic  plague  is  a cyclic  disease  that  lives  in  three  different  organisms.  It 

— ...... lives  in  rats,  fleas,  and  humans.  Diseased  rats  are  bitten  by  fleas.  A flea  with  the 

disease  then  bites  a human.  The  human  develops  the  disease.  Or,  a diseased  rat 
can  bite  a human  and  transmit  the  disease.  Fleas  could  also  become  infected  by 
biting  a diseased  human  and  then  transmitting  the  disease  to  other  humans. 
Whole  families  were  often  wiped  out  in  this  way.  Breaking  this  cycle  at  any 
spot  will  stop  the  advancement  of  plague. 
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6.  In  the  Middle  Ages  people  slept  on  straw  on  the  floor  thus  giving  easy 
access  to  the  rats  and  fleas.  How  would  this  information  connect  to  the 
causes  of  the  bubonic  plague? 


7.  How  could  you  prevent  the  disease  from  becoming  an  epidemic? 


8.  Explain  two  ways  in  which  sleeping  in  a bed  could  help  to  break  the  plague 
cycle. 
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bacterium  - a microscopic  one- 
celled  organism  that  lacks 
chlorophyll  and  reproduces  by 
simple  cell  division 
It  can  cause  disease  and  bring 
about  decomposition  and 
fermentation. 


Cause  of  the  Disease 

The  organism  which  caused  the  disease  was  discovered  in  1905  and  could  only 
be  seen  by  using  a microscope.  The  villain  was  an  organism  so  tiny  that 
thousands  of  them  could  sit  on  the  period  at  the  end  of  this  sentence  and  not  be 
crowded. 

For  people  in  the  Middle  Ages  it  was  difficult  to  imagine  that  an  invisible  object 
could  cause  so  much  trouble.  Even  today  it  can  be  confusing.  After  all,  it  is 
easy  to  understand  why  someone  would  die  if  hit  by  a train,  pierced  by  a sword, 
or  penetrated  by  a bullet. 

9.  Why  is  death  caused  by  something  this  tiny  so  difficult  to  believe  or 
accept? 


10.  Before  any  communicable  disease  can  be  controlled,  two  factors  must  be 
identified.  What  are  they? 


Check  your  answers  by  turning  to  the  Appendix,  Section  2;  Activity  1 . 


The  agent  that  caused  bubonic  plague  is  a bacterium.  You  may  be  more 
familiar  with  the  plural  form,  bacteria. 
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Activity  2:  Disease-Causing  Organisms 

Communicable  diseases  all  involve  small  organisms  which  can  reproduce.  The 
four  that  you  will  study  are  viruses,  bacteria,  protists,  and  fungi. 

Viruses 


Viruses  have  no  life  of  their  own.  When 
they  are  in  a living  cell  they  are  able  to 
force  the  cell  to  produce  more  viruses. 

The  cell  fills  with  viruses,  dies,  and  bursts 
thus  releasing  more  viruses.  The  common 
cold,  mumps,  warts,  smallpox,  rabies,  and 
polio  are  a few  diseases  that  are  caused  by 
viruses.  Vimses  are  so  small  they  can 
only  be  seen  with  an  electron  microscope. 


1 . Viral  diseases  can  be  very  different  to  treat.  What  is  a relatively  new  viral 
disease  affecting  today’s  human  population? 


Bacteria 

Immunization  is  a process  by  which  the  body  is  made  to  think  it  is  under  attack 
by  a certain  virus.  The  body  produces  special  defences  which  will  destroy  any 
real  viruses  of  that  type  if  they  happen  to  get  into  the  body.  In  this  way  many 
dangerous  diseases  like  smallpox,  rabies,  and  polio  are  strictly  controlled. 

2.  Suggest  some  reasons  why  people  are  not  immunized  against  the  common 
cold,  flu,  and  AIDS. 
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Bacteria  are  several  thousand  times  bigger  than  viruses.  They  are  one-celled 
organisms  which  have  their  own  nucleus  so  they  do  not  need  another  cell  to 
carry  on  life  activities.  In  addition  to  the  plague,  bacteria  cause  tuberculosis, 
pneumonia,  gangrene,  cholera,  and  many  forms  of  venereal  diseases. 

There  are  three  main  types  of  bacteria.  One  is  shaped  like  a rod  and  is  called  a 
bacillus.  The  three  main  shapes  of  bacteria  are  shown  in  the  following 
illustration. 


3.  A streptococcus  throat  infection  is  common.  What  does  the  name  tell  you 
about  the  shape  of  the  bacterium? 


4.  What  do  the  words  coccus  and  spirillum  mean? 
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microscopic  - a very  small  thing 
that  is  invisible  to  the  naked  eye 


5.  What  are  the  three  main  shapes  of  bacteria? 


Protists 


Protists  are  organisms  that  are  made  of 
only  one  cell.  In  comparing  these 
organisms  to  bacteria,  they  are  much  more 
complex,  much  bigger,  and  their  nucleus 
is  more  complicated.  Amoebic  dysentery, 
malaria,  and  sleeping  sickness  are  just  a 
few  of  the  serious  diseases  caused  by 
protists.  You  can  see  some  different 
shapes  of  protists  shown  on  the  right. 


Fungi 


Fungi  are  more  like  plants.  You  are 
probably  familiar  with  them  as  yeasts, 
mould  on  fruit  or  bread,  and  mushrooms. 
Fungal  diseases  are  usually  caused  by 
fungi  that  are  opportunistic.  Fungi  need 
food,  water,  and  warmth  to  grow.  The 
human  body  has  many  such  places,  such 
as  folds  in  the  skin,  tight  spaces  between 
the  toes,  and  internal  organs.  The  lungs 
and  urinary  tract  provide  these  needs  and 
are  difficult  to  keep  clean.  Fungi  cause 
lung  diseases,  urinary  tract  infections, 
coccidioidomycosis  (valley  fever), 
athlete’s  foot,  ringworm,  and  a large 
variety  of  skin  rashes.  You  can  see  some 
of  them  with  your  naked  eye,  but  some, 
like  yeast,  are  only  one-celled  so  they  are 
microscopic  in  size.  A common  fungus 
is  shown  on  the  right. 
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6.  Complete  the  following  table  that  lists  the  types  of  organisms  that  cause 
specific  diseases. 


Organism 

Diseases  Caused 

virus 

bacteria 

protist 

fungi 
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7.  Match  the  following  organisms  with  their  appropriate  descriptions. 


A.  virus 

B.  fungus 


C.  bacteria 

D.  protist 

have  no  life  of  their  own  but  can  reproduce  by  forcing  a 
cell  to  produce  copies  of  themselves 

causes  athlete’s  foot 

one-celled  organisms  without  a nucleus 

can  be  seen  with  the  naked  eye 

one-celled  organisms  that  are  more  complex  than  bacteria 

f.  cannot  be  seen  with  a light  microscope 

g.  looks  somewhat  like  a plant 

h.  has  three  basic  shapes 

i.  has  the  most  complex  nucleus 

j.  is  known  as  mould 


c. 


e. 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  2. 


Investigation:  Black  Bread  Mould 

In  this  investigation  you  are  going  to  grow  and  observe  a fungus  called 
Rhizopluis  Nigricans  (or  black  bread  mould).  It  will  take  several  days  to  do  this 
activity,  so  you  will  need  to  come  back  to  this  investigation  several  times. 

Materials  You  Need 

• a piece  of  soft  bread 

• a sandwich  bag 

• a hand  lens  or  binocular  microscope 
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mycellium  - mass  of  branching, 
threadlike  structures  or  growing 
parts  of  a fungus 


sporangium  - the  structure  of  a 
mould  which  produces  spores  or 
reproductive  cells 


Steps  to  Follow 


Lightly  moisten  a piece  of 
bread.  Place  the  piece  of 
bread  in  a seldom-cleaned  place 
such  as  under  the  sink  or  behind 
the  fridge.  Let  it  sit  for  fifteen  or 
twenty  minutes. 


Place  the  slice  of  bread  in 
a sandwich  bag  and  close  it 
tightly  so  no  air  can  get  in.  Put 
the  closed  bag  in  a dark 
cupboard  for  three  days. 


J V 


OBSERVATION  ^ 

Look  at  the  bread  on 

Day  3 and  observe  any 
changes.  Observe  the  growth 
with  a magnifier.  You  can  use 
a magnifying  glass  or  a 
binocular  microscope. 

Draw  a diagram  of  what  you  see.  In  your 
diagram  you  should  show  threadlike 
structures  called  mycelia,  dark  ball-like 
structures  called  sporangia,  and  the 
stalks,  called  sporangiophores,  which 
support  them. 

L 

) 

If  the  bread  is  dry,  moisten 
it  with  some  water.  Reseal  the 
bread  in  the  bag  and  put  it  back 
in  the  dark  cupboard. 


Look  at  the  bread  on  a 
daily  basis  and  observe  any 
changes.  Repeat  daily 
observations  for  the  remainder 
of  the  week  or  until  further 
changes  are  no  longer  visible. 
Record  your  observations  in  the 
following  table. 


y V 
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microoganisms  - very  small  living 
things  that  are  invisible  to  the  naked 
eye 


Observations 


Day  4 

Day  6 

Days 

Day  7 

Conclusion 

9.  Where  is  the  bread  mould  organism  always  present  or  where  does  it  come 
from? 


From  what  you  have  learned  about  microorganisms,  it  would  appear  that  they 
are  all  bad.  That  is  not  tme  at  all.  The  following  diagrams  show  some  helpful 
things  that  microorganisms  do. 

10.  For  each  diagram  indicate  if  you  think  it  involves  a vims,  a bacterium,  a 
protozoan,  or  a fungus. 

a.  b.  
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c. 


d. 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  2. 


Activity  3:  Disease  Transmission 

You  have  seen  that  if  you  leave  a piece  of  bread  in  the  open  air  for  several  days, 
it  will  develop  a mould.  Airborne  organisms  that  can’t  be  seen  cause  the 
formation  of  this  mould.  For  example,  if  you  touch  a door  handle  and  then  chew 
your  fingernails,  you  will  get  microorganisms  into  your  body  in  the  same  way 
that  bread  gets  mouldy. 

You  have  now  become  familiar  with  diseases  that  are  communicable.  But  how 
are  disease  organisms  passed  from  person  to  person?  Disease  organisms  can  be 
passed  from  person  to  person  in  the  following  ways. 
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Droplet  Infection 


Saliva  may  contain  millions  of  infectious 
organisms.  Sneezing,  coughing,  and 
talking  sends  droplets  of  saliva  into  the 
air. 


For  example,  meningitis  is  commonly  spread  through  contact  with  someone 
who  has  the  disease  and  is  coughing  or  sneezing.  It  can  also  be  spread  through 
body  fluids,  from  sharing  food,  utensils,  beverages,  or  cigarettes  with  others,  or 
from  kissing. 

Meningitis,  a potentially  fatal  disease,  is  an  inflamation  of  the  outer  covering  of 
the  brain  and  the  spinal  cord.  The  symptoms  of  the  disease  may  include  a stiff 
neck,  confusion,  fever,  nausea,  vomiting,  rash,  and  headache. 

1 .  In  recent  years  a number  of  teenagers  have  tragically  died  in  Canada  from 
the  rapid  fatal  form  of  meningitis.  What  can  teenagers  do  to  reduce  the  risks 
of  meningitis? 


2.  When  a person  coughs  or  sneezes  in  a public  place,  they  should  cover  their 
mouth  with  a handkerchief  or  tissue.  Explain  how  an  infectious  disease  can 
be  spread  by  coughing  or  sneezing. 


3.  Why  should  a person  with  an  infectious  disease  stay  away  from  school  or 
work  until  they  recover? 
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4.  What  other  fluids  besides  saliva  may  contain  infectious  organisms? 


5.  How  does  breathing  release  disease  organisms  into  the  air? 


6.  What  groups  of  people  commonly  wear  face  masks?  Why? 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  3. 


Waterborne  Diseases 


Waterborne  diseases  come  from  drinking 
contaminated  water,  washing  in 
contaminated  water,  or  eating  food  that 
has  been  washed  with  contaminated 
water.  The  diseases  are  very  common  in 
Third  World  countries.  Often  people  who 
travel  to  some  foreign  countries  get  severe 
stomach  problems. 


7.  What  precautions  could  a traveller  take  regarding  drinking  water  or  eating 
fmit  or  raw  vegetables  when  travelling  in  foreign  countries? 
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8.  Why  are  v terbome  infections  more  common  in  Third  World  countries 
than  in  de  eloped  countries? 


9.  Why  are  swimming  pools  disinfected  with  large  amounts  of  chlorine? 


Foodborne  Diseases 


Foodbome  diseases  come  from  animals 
that  carry  a disease  or  from  handling  food 
with  hands  contaminated  with 
disease-causing  organisms. 


10.  What  happens  to  the  microoganisms  when  your  food  is  properly  cooked? 
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11.  A waiter  brings  you  a glass  of  water  and  touches  the  rim  of  your  glass, 
a.  What  can  happen  when  the  waiter  touches  the  rim  of  a glass? 


b.  How  should  you  respond  to  this  kind  of  service? 


1 2.  Why  is  eating  raw  or  uncooked  meat  not  recommended? 


13.  Food  poisoning  known  as  salmonellosis  is  caused  by  the  rod-shaped 
bacteria  called  Salmonella  which  can  infect  people  wherever  food  is 
served.  What  are  some  of  the  likely  causes  or  sources  for  this  infection 
and  how  can  it  be  prevented? 


Contact  Infection 


contagious  - communicable  by 
contact;  able  to  give  others  a 
disease 


Contact  infection  comes  from  direct 
contact  with  someone  who  is  contagious. 
The  most  dangerous  of  these  kinds  of 
diseases  are  STDs. 


STD  - any  sexually  transmitted 
disease 
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14.  What  are  some  of  the  common  ways  of  transmitting  disease  through  direct 
contact  with  other  people? 


Infection  by  Insects 


Infection  by  insects  comes  from  such 
insects  as  fleas,  mosquitoes,  and  flies 
which  spread  bubonic  plague,  malaria,  or 
sleeping  sickness. 


15.  Name  the  insect  which  carries  the  following  diseases, 

a.  the  bubonic  plague 


b.  malaria 


c.  African  sleeping  sickness 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  3. 
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Follow-up  Activities 

If  you  had  some  difficulty  understanding  the  concepts  and  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding  of 
the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

• Communicable  diseases  are  those  that  are  passed  from  person  to  person  or 
from  an  organism  to  a person.  Most  of  them  cause  mild  sickness  with 
symptoms  like  spots,  diarrhea,  fever,  and  localized  pain  or  irritation.  A 
few  can  cause  serious  illnesses  that  disable  and  kill. 

• Communicable  diseases  are  caused  by  microoganisms  that  are  not  visible 
to  the  naked  eye.  They  are  divided  into  groups  based  on  the  stmcture  of 
their  nucleus.  It  is  the  master  control  centre  of  the  cell  which  controls 
reproduction,  growth,  behaviour,  and  all  activities  of  the  cell. 

• Vimses  do  not  have  a nucleus.  In  fact,  they  are  not  able  to  carry  on  any 
life  activities  unless  they  are  in  a living  cell.  Viruses  cause  many  common 
diseases,  and  because  they  are  so  small,  they  are  easily  spread  from  one 
organism  to  another. 

• Bacteria  are  much  larger  than  vimses  but  still  do  not  have  an  organized 
nucleus.  They  are  the  cause  of  much  natural  decay,  and  for  this  reason 
they  are  very  important.  Bacteria  reproduce  very  quickly  so  they  can 
grow  from  a single  organism  to  millions  in  a very  short  period  of  time. 

• Protozoans  are  single  celled  and  cause  many  diseases  that  are  in  Third 
World  countries.  Many  stomach  disorders  are  caused  by  protozoans. 

• Fungi  range  in  size  from  single-celled  yeast  to  many-celled  mushrooms. 
They  are  very  important  in  the  natural  process  of  decay.  They  can  cause 
very  significant  diseases.  Some  kinds  of  fungal  disease  include  athlete’s 
foot,  ringworm,  and  some  skin  rashes. 

To  help  you  review  and  organize  the  ideas  in  this  section,  answer  the  following 
questions. 
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1 .  The  following  is  a list  of  diseases.  Write  the  name  of  the  kind  of  organism 
that  causes  each  of  the  diseases  used,  (bacteria  or  vims) 


a. 

mumps 

f 

tuberculosis 

b. 

athlete’s  foot 

g- 

gangrene 

c. 

strep  throat 

h. 

dysentery 

d. 

plague 

i. 

beaver  fever 

e. 

smallpox 

j- 

AIDS 

2.  Name  five  ways  in  which  disease  is  spread. 


3.  How  are  infectious  diseases  transmitted  by  the  following  methods? 
a.  droplet 


b.  waterborne 
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c.  foodbome 


d.  contact 


e.  insects 


4.  Match  the  following  terms  with  their  appropriate  definitions. 


bacterium 

i. 

carrier  of  plague 

rat 

ii. 

bubonic  plague 

microscope 

hi. 

magnifies  objects 

virus 

iv. 

staphylococcus 

malaria 

V. 

a disease  caused  by  a fungus 

Black  Death 

vi. 

cannot  be  seen  with  a light 
microscope 

athlete’s  foot 

vii. 

sexually  transmitted  disease 
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h. 

yeast 

viii. 

i. 

STD 

ix. 

j- 

mumps 

X. 

disease  caused  by  a vims 
disease  caused  by  a protist 
used  to  make  bread 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Extra  Help. 


Enrichment 

One  very  significant  class  of  communicable  diseases  is  STDs.  The  one  you  hear 
about  most  often  is  AIDS,  better  described  as  HIV.  Others  that  are  far  more 
common  include  herpes,  gonnorhea,  syphillus,  and  venereal  warts. 

Write  an  essay  on  an  STD.  You  can  choose  one  of  those  named  in  this  section 
or  another  of  your  own  choosing.  In  this  essay  you  should  answer  the  following 
questions: 

1 . What  are  the  symptoms  of  this  disease? 

2.  What  organism  causes  the  disease?  (Be  sure  to  describe  this  organism.) 

3.  What  long  range  effects  does  the  disease  cause  if  it  is  not  treated? 

4.  Does  this  disease  have  a cure?  If  so,  describe  it. 

5.  How  is  the  disease  transmitted? 

Organize  your  essay  in  your  own  style.  Be  sure  to  answer  all  five  questions. 
Your  paper  should  be  at  least  150  words. 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Enrichment. 


Science  24 


Module  3 


Section  2:  Communicable  Disease 


45 


Conclusion 

Communicable  disease  are  those  that  are  passed  from  one  organism  to  another. 
They  are  caused  by  viruses,  bacteria,  protists,  and  fungi.  They  live  in  your  body 
and  cause  diseases  that  can  make  you  mildly  ill,  very  ill,  or  dead.  Learning  how 
they  behave  and  how  they  are  transmitted  allows  greater  control  over  them. 


Assignment 

^ ASSIGNMENT 

1 

Booklet 

1 Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  2. 

\ 

^ 

J 
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Noncom  m u n icable 
Disease 


NASA 


noncommunicable  - any  disease 
that  cannot  be  contracted  or  spread 
from  one  organism  to  another 


Do  you  know  anyone  who  has  had  a heart  attack  or  open-heart  surgery?  Can 
you  contract  a heart  disease?  No,  a disease  such  as  this  is  noncommunicable. 


Noncommunicable  diseases  are  not  transmitted  from  one  person  to  another. 
You  do  not  need  to  worry  about  contracting  them. 


Some  of  the  noncommunicable  diseases  are  caused  by  such  factors  as  heredity 
or  the  environment.  Some  of  those  noncommunicable  diseases  are  contracted  by 
the  way  you  treat  your  body.  You  have  the  power  to  control  these  factors. 

In  this  section  you  will  learn  about  three  of  the  most  common  noncommunicable 
diseases:  heart  disease,  cancer,  and  diabetes. 
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Activity  1 : Heart  Disease 

Think  of  twenty  people  that  you  know.  Do  you  realize  that  ten  of  those  people 
will  one  day  have  a heart  attack  or  a stroke?  People  with  heart  disease  vary  from 
young  to  old.  Thus,  you  should  become  familiar  with  heart  disease  because  you 
could  be  one  of  the  ten. 

Your  heart  is  one  of  the  most  important  muscles  in  your  body.  It  beats  60  to  1 00 
times  every  minute,  sending  blood  to  every  part  of  your  body. 

The  heart  pumps  blood  which  delivers  food  and  oxygen  to  your  cells  and 
removes  wastes  and  carbon  dioxide  from  the  cells.  This  is  shown  in  the 
following  diagram.  If  the  flow  of  blood  to  any  part  of  your  body  is  stopped, 
even  for  only  a few  minutes,  then  that  part  of  your  body  will  die. 


1 . What  is  the  difference  between  communicable  diseases  and 
noncommunicable  diseases? 
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2.  Name  three  causes  of  noncommunicable  diseases. 


3.  What  is  the  function  of  the  heart? 


4.  What  is  the  normal  heart  beat  rate? 


5.  What  would  happen  if  the  flow  of  blood  to  the  brain  was  blocked? 


6.  What  are  three  conditions  that  could  stop  the  flow  of  blood  to  any  part  of 
your  bod> ! 
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Investigation:  Measuring  Your  Pulse  and  Heat  Rate 
Materials  You  Need 

• clock  that  can  measure  seconds 

• a 1 kg  object 

Steps  to  Follow 
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Now  take  a 1 kg  object 
and  lift  it  from  the  side  of 
your  leg  up  to  eye  level. 
Repeat  this  as  many  times  per 
minute  as  your  heart  beat  in 
one  minute  from  Step  B. 

Take  you  pulse  immediately 
and  record  it. 


OBSERVATION 


How  many  times  per  minute  does 
your  heart  beat  after  the  strenuous 
exercise? 


Were  you  able  to  lift  the  object  as 
many  times  per  minute  as  your  heart 
beat? 


V 


J 


Conclusions 

10.  Describe  the  relationship  between  exercise  and  heart  rate. 


Your  muscles  probably  got  tired  from  lifting  the  1 kg  object  as  many  times  per 
minute  as  your  heart  beats.  Yet  your  heart  is  able  to  do  this  every  day  of  your 
life  without  tiring.  Like  other  muscles,  it  gets  stronger  with  proper  exercise. 
Several  factors  have  been  identified  as  contributors  towards  heart  disease.  These 
factors  include  blood  blockage,  hypertension,  cholesterol,  smoking,  heredity, 
obesity,  lack  of  exercise,  diabetes,  and  severe  physical  stress  and  strain. 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1 . 


Blood  Blockage 

Sometimes  your  blood  vessels  get  blocked.  One  form  of  blockage  occurs  when 
a blood  clot  forms  in  the  vessel.  If  a blood  clot  stops  blood  from  going  to  your 
heart,  you  will  have  a heart  attack.  If  a blood  clot  stops  blood  from  going  to 
your  brain,  you  will  have  a stroke. 
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atherosclerosis  - a buildup  of 
minerals  and  cholesterol  in  blood 
vessels 


lumen  - a passageway  for  blood 


Did  You  Know? 


Brain  cells  do  not  reproduce.  If  they  are  damaged,  they  cannot  be 
replaced. 


1 1 . What  is  the  difference  between  a heart  attack  and  a stroke? 


A second  form  of  blockage  is  called  atherosclerosis  or  hardening  of  the  arteries. 
What  is  atherosclerosis?  Science  is  not  certain  about  the  cause  of 
atherosclerosis,  but  there  are  some  factors  that  are  associated  with  it  as  shown  in 
the  following  figures. 


A cross  section  of  a normal  artery  is  shown  at  the 
right.  It  is  smooth  and  pliable  and  the  lumen  is 
free  from  blockage. 


The  second  illustration  shows  how  some  minerals 
and  fatty  substances  settle  in  the  wall  of  the 
artery. 


As  this  deposit  develops  in  the  wall  of  the  artery, 
there  is  a great  amount  of  blockage  that  will  stop 
the  flow  of  blood.  If  this  happens,  a stroke  or 
heart  attack  occurs. 
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1 2.  What  are  the  two  types  of  blockages  in  blood  vessels? 


1 3.  How  could  you  reduce  the  risk  of  atherosclerosis? 


Hypertension 


hypertension  - high  blood  Another  factor  that  contributes  to  heart  disease  is  hypertension.  Hypertension 

pressure  causes  the  heart  muscle  to  work  harder.  This  causes  the  heart  to  fatigue  easier, 

" the  heart  muscle  to  be  damaged  easier,  and  the  heart  to  be  unable  to  respond  to 

sudden  demands  put  on  the  body. 


Study  the  figure  on  the 
right.  Compare  the 
percentages  of  deaths 
from  atherosclerosis  to 
those  from  hypertension. 


rheumatic  fever  2% 
hypertension  2% 


congenital  1% 
other  5% 
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blood  pressure  - the  force  exerted 
by  the  blood  as  it  pushes  against 
the  walls  of  arteries 


14.  What  is  the  ratio  of  deaths  caused  by  atherosclerosis  to  the  deaths  caused 
by  hypertension? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1 . 


When  you  visit  your  doctor,  part  of  a routine  examination  includes  measuring 
your  blood  pressure.  On  your  next  visit  ask  what  your  blood  pressure  is.  It 
could  be  too  high,  too  low,  or  normal. 

Your  blood  pressure  is  a measure  of  the  highest  pressure  and  the  lowest 
pressure.  It  is  written  as  a ratio  where  the  highest  blood  pressure  is  written 
above  the  lowest  blood  pressure.  The  average  student  has  a blood  pressure  of 
1 20/80.  Some  factors,  such  as  stress  or  high  intake  of  salt,  can  increase  your 
blood  pressure.  A consistently  high  blood  pressure  needs  to  be  under  medical 
control. 

1 5 . What  is  blood  pressure? 


1 6.  What  is  normal  blood  pressure? 


17.  If  your  blood  pressure  is  high,  what  is  one  way  of  lowering  it? 
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Cholesterol 


cholesterol  - a solid  substance 
necessary  for  life;  found  in  animal 
fats,  blood,  nerve  tissue,  and  bile 


There  is  still  much  debate  over  the  role  of  cholesterol  in  personal  health.  In 
recent  years  there  has  been  quite  a bit  of  information  about  cholesterol.  Earlier 
you  examined  the  build-up  of  fat  and  mineral  deposits  in  arteries.  Cholesterol, 
manufactured  by  your  liver,  is  a form  of  natural  fat  build-up.  Many  foods  are 
high  in  cholesterol. 


Your  doctor  is  trained  to  determine  your  cholesterol  level  and  to  recommend 
ways  for  you  to  reduce  your  cholesterol  level  to  a safe  level.  Some  of  these 
might  include  diet  changes,  an  exercise  program,  weight  reduction,  and  drug 
treatment. 

1 8.  Where  does  cholesterol  originate? 


Smoking 
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Although  scientists  don’t  know  why,  it  is  clear  that  smoking  increases  the  risk  of 
a heart  attack.  The  more  a person  smokes,  the  greater  the  risk. 

1 9.  A person  who  smokes  two  packs  of  cigarettes  a day  has  a higher  risk  of  a 
heart  attack  than  a nonsmoker.  What  other  risks  do  smokers  face? 


^ Check  your  answers  by  turning  to  the  Appendix,  Section  3;  Activity  1 . ^ 
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Studies  show  that  if  members  in  your  immediate  family  have  heart  problems, 
you  are  five  to  ten  times  more  likely  to  have  heart  problems  as  well. 

20.  Can  a person  do  anything  to  reduce  heart  problems  when  heart  disease 
clearly  runs  in  the  family? 
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Obesity 


21 . How  does  an  overweight  person  place  more  strain  on  their  heart? 


Lack  of  Exercise 


22.  Why  is  a lack  of  regular  exercise  a contributor  to  heart  disease? 
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Diabetes 

23.  What  treatment  can  people  with  diabetes  follow  to  reduce  heart  disease? 


Severe  Stress  and  Strain 


24.  a.  What  are  some  common  stresses  that  adults  experience? 


b.  What  are  some  common  stresses  that  teenagers  experience? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1 . 
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25.  List  the  nine  factors  that  contribute  to  heart  disease. 


26.  Using  the  list  from  the  previous  question,  determine  which  factors  you  can 
control  and  which  factors  you  can’t  control. 


Factors  You  Can  Control 

Factors  You  Cannot  Control 

Check  those  factors  that  fit  your  personal  health  profile.  How  many  do  you 
' have?  Study  the  following  graph.  It  shows  what  happens  when  you  combine 

risk  factor  - any  contributing  factor  risk  factors  what  your  chances  for  having  a heart  disease  are. 

that  leads  to  heart  disease 


Combining  Risk  Factors 


Number  of  risk  factors 


Science  24 


Module  3 


Section  3:  Noncommunicable  Disease 


60 


For  example  if  you  smoke  and  are  overweight  you  have  two  risk  factors.  Your 
chances  of  having  a heart  attack  have  increased  three  times  because  of  the 
combination  of  two  risk  factors. 

27.  a.  Circle  the  place  where  you  fit  on  the  graph. 

b.  Extend  the  graph  to  where  you  think  it  will  go  if  you  were  to  add  a 
fourth  factor. 

c.  What  risk  factors,  if  any,  can  you  remove  that  you  have  control  over? 


It  is  much  easier  to  correct  some  of  the  factors  that  lead  to  heart  disease  than 
heart  disease  itself  Any  form  of  heart  surgery  carries  certain  risks. 
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The  following  illustration  shows  how  a recent  technology  called  a laserscope, 
which  uses  a laser  beam  and  fibre  optics,  is  used  for  treating  atherosclerosis. 


The  laserscope  is  attached  to  a catheter  and  inserted  into  the  damaged 
artery.  The  laser  beam  is  aimed  at  the  fatty  buildup  that  is  reducing  blood 
circulation.  The  beam  then  vapourizes  the  buildup.  Before  the  laser  is 
fired,  a balloon  behind  the  laser  inflates.  Blood  flow  is  stopped 
momentarily,  clearing  a path  for  the  beam  and  preventing  blood  cell 
damage. 


28.  Can  you  name  any  other  medical  or  surgical  procedures  designed  to  deal 
specifically  with  heart  disease  and  related  factors? 


29.  Why  is  removing  unnecessary  risk  factors  the  easiest  solution  to  heart 
disease? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1 . 
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Activity  2:  Cancer 

The  lifetime  probability  of  developing  cancer  (all  cancers  combined)  of  38% 
for  men  and  36%  for  women  indicates  that  over  one  in  three  Canadians  will 
develop  some  form  of  cancer  (other  than  non-melanoma  skin  cancer)  during 
their  lifetime.' 


The  following  graph  shows  the  survival  rate  for  cancer  patients  during  this 

cancer  - an  abnormal  growth  of  century, 

cells 


Survival  Rate  for  Cancer  Victinns  Per  100  People 


1 .  Compare  the  survival  rate  for  a patient  in  1 990  to  one  in  1 925. 


2.  Assuming  that  the  recovery  rate  continues  as  it  has  in  the  past,  predict  where 
the  graph  will  be  by  the  year  2000. 


3.  Assuming  that  the  recovery  rate  continues  as  it  has  in  the  past,  predict  the 
year  in  which  cancer  will  be  eliminated. 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  2. 


' National  Cancer  Institute  of  Canada  for  excerpts  from  “Highlights"  from  p.  9 Canadian  Cancer  Statistics 
1992.  Reprinted  by  permission  of  National  Cancer  Institute  of  Canada. 
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tumor  - a swelling  or  enlargement 
due  to  uncontrolled  division  of  cells 


benign  tumor  - a mass  of  tissue 
made  of  cells  that  stay  in  one 
location  without  spreading  to  other 
areas 


malignant  tumor  - is  made  up  of 
cancer  cells  that  can  spread  or 
travel  throughout  the  body 


metastasis  - the  spread  or  transfer 
of  disease  (especially  cancer)  from 
one  part  of  the  body  to  another 


The  good  news  is  that  if  cancer  is  diagnosed  early,  physicians  have  a good 
chance  of  curing  it.  Unfortunately,  many  people  do  not  find  out  that  they  have 
cancer  until  it  is  too  late.  It  is  useful  to  be  informed  about  cancer.  If  you  should 
ever  get  cancer,  knowing  its  symptoms  gives  you  a head  start  towards  a cure. 
Before  learning  the  symptoms  of  cancer,  you  should  become  aware  of  exactly 
what  cancer  is. 

Normal  cells  in  your  body  are  able  to  reproduce.  This  way,  damaged  or 
worn-out  cells  can  be  fixed  or  replaced.  Sometimes  cells  reproduce  without 
control  and  produce  a mass  of  tissue  called  a tumor. 

There  are  two  kinds  of  tumors. 

A benign  tumor  is  one  where  the  cells  stay  in  a local  area  of  the  body  and  are 
not  cancerous.  They  are  usually  surrounded  by  a membrane.  They  may  form  a 
lump  or  a mole  and  can  often  be  removed  by  surgery. 

Malignant  tumor  is  one  where  the  cells  are  cancerous.  These  cells  reproduce 
without  control  and  may  break  off  the  tumor  and  travel  in  the  body.  They  can 
lodge  somewhere  in  the  body  and  start  to  reproduce  there,  thus  producing 
another  tumor.  This  spreading  of  cells  is  the  main  difference  between  a 
malignant  tumor  and  a benign  tumor.  When  cancer  is  formed  at  a new  site  it  is 
said  to  have  metastasized. 


4.  Compare  the  shape  of  the  normal  cells  to  the  abnormal  cells.  Describe  the 
differences  between  the  two. 


5.  What  are  the  dark  circles  in  the  centre  of  each  cell? 
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6.  Why  does  the  mass  of  abnormal  body  tissue  cause  health  problems? 


One  reason  that  cancer  is  so  hard  to  control  is  that  it  occurs  in  many  areas  of  the 
body  and  occurs  in  different  forms.  What  are  some  common  areas  where  cancer 
occurs?  Are  males  and  females  the  same  when  it  comes  to  this  disease?  The 
following  graphs  show  the  distribution  of  cancer  incidents  and  deaths  in  males 
and  females. 


Percent  Distribution  of  Estimated  New  Cases  and  Deaths  for  Major 
Cancer  Sites,  Canada,  1992 


Males 


Site 
Lung 
Prostate 
Colorectal 
Lymphoma 
Bladder 
Oral 
Kidney 
Stomach 
Leukemia 
Melanoma 
Pancreas 
Brain 
All  other  sites 


Site 
Lung 
Prostate 
Colorectal 
Lymphoma 
Bladder 
Oral 
Kidney 
Stomach 
Leukemia 
Melanoma 
Pancreas 
Brain 
All  other  sites 


15  20 

Percentage 


30  35 


Taken  from  Canadian  Cancer  Statistics  1992,  Canadian  Centre  for  Health  Information.  Statistics  Canada. 
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Females 


Site 

Breast 

Colorectal 

Lung 

Body  of  Uterus 
Lymphoma 
Ovary 
Melanoma 
Pancreas 
Kidney 
Leukemia 
Cervix 
Bladder 
Stomach 
Brain 
Oral 

All  other  sites 


Site 

Breast 

Colorectal 

Lung 

Body  of  Uterus 
Lymphoma 
Ovary 
Melanoma 
Pancreas 
Kidney 
Leukemia 
Cervix 
Bladder 
Stomach 
Brain 
Oral 

All  other  sites 


10  15  20  25 

Percentage 


30  35 


Note:  Nonmelanoma  skin  cancer  is  not  included  in  the  previous  information 
because  skin  cancer  is  poorly  defined  and  often  not  registered  as  such. 


You  will  notice  that  cancers  are  named  for  the  area  of  the  body  that  they  infect. 
Thus,  you  have  lung  cancer,  stomach  cancer,  prostate  cancer,  and  so  on. 


' Taken  from  Canadian  Cancer  Statistics  1992,  Canadian  Centre  for  Health  Information.  Statistics  Canada. 
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7.  Write  the  cancer  in  order  of  occurrence,  starting  with  the  most  common 
first. 


a.  most  frequent  cancer  in  males 


b.  most  frequent  cancer  in  females 


8.  Name  three  forms  of  cancer  that  do  not  occur  in  both  men  and  women. 


9.  Compare  the  frequency  of  death  to  the  frequency  of  occurrence.  Name 
three  forms  of  cancer  that  result  in  the  lowest  mortality  rate. 


10.  Which  form  of  cancer  do  you  think  is  caused,  at  least  partially,  by  tobacco 
use? 
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ultraviolet  - invisible  rays  beyond 
the  violet  end  of  light  rays  that 
penetrate  deep  into  the  skin 


1 1 . What  is  the  most  deadly  form  of  cancer? 


1 2.  What  form  of  cancer  is  caused  by  suntanning? 


Do  you  like  getting  a suntan?  Recent  changes  in  the  atmosphere  due  to  ozone 
depletion  may  bring  the  days  of  suntanning  on  the  beach  or  your  backyard  to  an 
end.  That  tan  you  are  looking  for  may  look  healthy  now,  but  you  could  end  up 
paying  for  it  later. 


Sunlight  emits  harmful  ultraviolet  rays  that  can  cause  skin  cancer.  People  who 
have  fair  skin  are  more  likely  to  get  this  form  of  cancer  than  those  with  darker 
skin. 
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radiation  - emission  of  invisible 
rays  such  as  X-rays 


Medical  research  indicates  that  exposure  to  sunlight  increases  the  risk  of  skin 
cancer.  In  1935,  1 out  of  1500  people  developed  skin  cancer.  By  the  year  2000 
it  is  predicted  that  1 out  of  124  people  will  contract  the  disease.  The  only 
comfort  in  these  alarming  statistics  is  that  the  cure  rate  is  about  95%  when 
treated  properly. 

1 3.  Since  people  cannot  avoid  outdoor  activities  or  live  away  from  the  sun, 
they  must  learn  to  live  with  it  sensibly.  What  precautions  can  you  take  to 
reduce  exposure  to  ultraviolet  radiation  and  risk  of  developing  skin  cancer 
during  participation  in  outdoor  activities? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  2. 


Another  form  of  radiation  comes  from  X-rays  and  nuclear  or  radioactive 
substances.  The  surprising  thing  is  that  this  form  of  radiation  can  also  be  used  to 
cure  cancer. 

14.  Why  does  a dental  technician  cover  your  chest  with  a lead  apron  when  you 
have  dental  X-rays  taken? 


15.  Radiation  from  radioactive  cobalt-60  is  used  to  treat  cancer.  What  does 
radiation  suggest  in  terms  of  living  cells? 


Although  you  do  not  inherit  cancer,  you  have  a greater  chance  of  getting  cancer 
if  there  is  cancer  in  your  family  history.  This  is  especially  tme  of  breast  cancer. 
If  you  have  a close  relative  who  has  cancer,  you  should  learn  what  you  can  do 
about  cancer  and  have  regular  checkups. 
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carcinogen  - any  substance  known 
to  cause  cancer 


16.  Name  three  things  that  you  should  do  if  there  is  a history  of  cancer  in  your 
family. 


Diet  is  also  a cause  of  some  cancers.  There  are  some  foods  and  a number  of 
substances  that  are  carcinogenic. 

1 7.  How  many  known  carcinogenic  substances  can  you  list? 


For  example,  some  forms  of  intestinal  cancer  are  caused  by  lack  of  fibre  or 
roughage  provided  by  eating  oat  bran  and  fresh  fruit.  Food  in  Canada  is  very 
highly  refined  or  processed,  which  often  removes  natural  fibres.  In  countries 
where  food  is  not  refined,  some  intestinal  cancers  are  rare. 

1 8.  Why  is  it  a good  idea  to  include  fresh  fruit  and  other  sources  of  fibre  in 
your  diet? 


19.  Name  some  foods  that  are  high  in  natural  fibres  or  not  highly  refined. 


Check  your  answer  by  turning  to  the  Appendix,  Section  3:  Activity  2. 
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The  cause  of  the  majority  of  lung  cancer  is  attributed  to  smoking.  Smoking  and 
other  tobacco  uses  are  also  responsible  for  most  mouth  and  throat  cancers. 

These  are  some  of  the  most  preventable  cancers  because  when  you  stop  tobacco 
use,  you  reduce  the  risk  of  contracting  these  cancers. 

20.  If  smoking  has  been  shown  to  cause  so  many  cases  of  lung  cancer,  why  do 
people  still  smoke? 
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21 .  Second-hand  smoke  has  been  shown  to  be  dangerous,  especially  for 
children  and  people  with  other  health  problems.  Why  then  do  people 
tolerate  smoking  in  public  places  or  in  places  where  there  are  children? 


Can  cancer  be  cured?  Wouldn’t  it  be  nice  to  be  able  to  give  people  a vaccination 
so  they  wouldn’t  get  cancer? 

Scientists  have  searched  for  chemicals  that  will  fight  against  cancer,  and  they 
have  found  a few.  The  tmth  is  that  if  cancer  is  detected  early,  there  is  a good 
chance  to  cure  it.  There  are  three  basic  therapies  in  use  today. 

Surgery  is  used  to  cut  away  the  tumor.  If  the  tumor  is  benign,  it  is  easy  to 
remove.  If  it  is  malignant,  the  doctor  has  to  cut  away  the  tumor  plus  surrounding 
tissue. 

Radiation  therapy  is  the  use  of  concentrated  X-rays  to  kill  cancer  cells. 
Unfortunately,  they  also  kill  healthy  cells  when  they  do  this. 

Chemotherapy  is  the  use  of  dmgs  to  kill  cancer.  This  often  kills  healthy  body 
cells  and  causes  severe  side  effects  such  as  hair  loss. 

There  are  some  other  promising  techniques.  Laser  surgery,  cryosurgery,  and 
new  chemicals  that  help  your  body  fight  the  cancer  cells  are  being  developed. 
Some  promising  results  in  the  1990s  were  achieved  by  using  the  body’s  natural 
immunization  system  to  destroy  cancer  cells.  Perhaps  a cure  for  cancer  may  be 
found  during  your  lifetime. 

22.  Explain  why  a doctor  would  have  to  cut  away  surrounding  tissue  to 
remove  a malignant  tumor. 


23.  What  are  the  disadvantages  of  using  chemotherapy? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  2. 
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diabetes  - a disease  caused  by 
incorrect  insulin  levels  in  the  body 


insulin  - a hormone  produced  by 
the  pancreas  that  regulates  the  level 
of  glucose  in  blood 


Activity  3:  Diabetes 

Do  you  know  anyone  with  diabetes?  If  you  had 
diabetes  you  could  be  committed  to  injecting  insulin 
one  or  more  times  per  day  in  order  to  stay  alive. 


History 


The  cause  of  diabetes  was  discovered  in  1922.  Before  that,  if  a person  got 
diabetes,  they  would  begin  to  lose  weight,  have  a ravenous  hunger,  be  constantly 
thirsty,  and  eliminate  large  quantities  of  urine.  Because  it  was  not  treatable,  it 
led  to  a coma  and  then  death. 


1 . What  are  three  common  symptoms  of  diabetes? 


In  1922  a Canadian  group  of  doctors.  Dr.  Banting  and  Dr.  Best,  discovered  the 
cause  of  diabetes.  The  cause  was  the  lack  of  a hormone  called  insulin. 
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Cause  of  Diabetes 

Insulin  is  a hormone  secreted  by  special  cells  in  the  pancreas.  These  special 
cells  are  found  in  clusters  called  islets  of  Langerhans.  Insulin  is  very  important 
in  decreasing  the  blood  sugar  level. 

When  Dr.  Banting  and  Dr.  Best  gave  insulin  to  diabetic  children,  they  recovered 
and  were  able  to  live  normal  lives. 

2.  Who  discovered  insulin? 


3.  Where  is  insulin  produced? 


Diabetes  Mellitus  is  really  two  different  diseases: 

Type  I diabetes  is  also  called  juvenile-onset  diabetes.  It  is  the  most  serious  type 
of  diabetes.  It  occurs  when  the  islets  of  Langerhans  are  destroyed  and  can  no 
longer  produce  insulin. 


4.  Why  do  you  think  Type  I diabetes  is  called  juvenile-onset  diabetes? 
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immune  system  - the  internal 
defence  system  of  the  body  against 
disease  organisms 


Type  I insulin  affects  people  under  25  years  of  age  who  usually  are  thin. 
Surprisingly,  the  cells  are  destroyed  by  your  own  body.  The  cells  of  your 
immune  system  are  tricked  into  believing  that  these  cells  are  an  enemy.  As  a 
result  they  attack  and  destroy  the  insulin-producing  cells. 

People  with  Type  I diabetes  must  take  insulin  one  or  more  times  a day.  The 
insulin  from  pigs  or  cows  or  a synthetic  insulin  is  used. 

Type  II  diabetes  typically  affects  people  who  are  over  forty  years  old  and 
overweight. 

Usually,  this  type  of  diabetes  is  not  caused  by  a lack  of  insulin.  Instead,  the 
body  is  not  able  to  use  the  insulin  properly.  People  with  this  type  of  diabetes 
have  enough  insulin  in  their  bodies  and  must  control  this  disease  through  diet.  If 
you  are  overweight,  the  diabetic  diet  is  one  of  the  safest  and  best  ways  to  lose 
weight. 

Complications  from  diabetes  are  very  serious.  Untreated  diabetes  is  very  hard 
on  your  body.  Diabetes  is  the  leading  cause  of  blindness  in  Canada. 
Approximately  60%  to  70%  of  strokes  are  related  to  diabetes,  and  50%  of  heart 
attack  victims  have  diabetes.  Diabetes  also  affects  the  nervous  system  and  the 
kidneys. 

At  the  moment  there  is  no  cure  for  diabetes.  Insulin  injections  and  diet  can 
control  the  disease,  but  neither  one  is  a cure.  Scientists  are  experimenting  with 
transplanting  insulin-producing  cells  in  the  pancreas.  Some  transplants  have 
been  successfully  done  at  the  University  of  Alberta  hospital,  but  this  treatment  is 
not  widely  available. 

5.  Is  there  anything  in  a person’s  lifestyle  that  could  cause  the  development  of 
diabetes? 


6.  What  are  the  two  types  of  diabetes? 
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7.  What  is  the  difference  between  the  two  types  of  diabetes? 


8.  Which  group  of  people  are  more  susceptible  to  Type  I diabetes? 


9.  Which  type  of  diabetes  can  be  controlled  by  following  a prescribed  diet? 


10.  Name  five  complications  that  could  result  from  having  diabetes. 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  3. 
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Follow-up  Activities 

If  you  had  some  difficulty  understanding  the  concepts  and  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding  of 
the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

1 .  In  this  section  you  have  studied  three  non-communicable  diseases.  Name 
the  three  that  you  have  studied. 


2.  Smoking  is  a major  cause  of  heart  disease  and  cancer. 

a.  Name  the  two  kinds  of  heart  disease  studied  in  this  section. 


b.  Define  these  two  diseases. 


3.  Cancer  is  a word  that  describes  many  diseases.  How  do  you  decide  which 
cancer  is  meant? 
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4.  Answer  the  following  true  and  false  questions.  Place  a T if  the  statement  is 
true  and  an  F if  the  statement  is  false. 

a.  Heart  disease  is  the  number  one  cause  of  death  in  Canada. 

b.  Exercise  puts  strain  on  your  heart  and  weakens  it. 

c.  Diabetes  is  caused  by  a lack  of  insulin. 

d.  It  is  healthy  to  consume  a great  quantity  of  animal  fat. 

e.  Communicable  diseases  can  be  contagious. 

f.  Atherosclerosis  is  a blocking  of  blood  vessels. 

g.  Skin  cancer  is  almost  always  deadly. 

h.  Cigarette  smoke  causes  cancer  on  contact. 

i.  Diabetes  is  a communicable  disease. 

j.  Juvenile-onset  diabetes  rarely  needs  insulin. 

k.  Benign  tumors  are  harmless. 

1.  Metastasis  is  the  spread  of  cancer  from  one  place  to 

another. 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Extra  Help. 


Enrichment 

Modem  medicine  and  science  in  today’s  world  have  produced  an  amazing  array 
of  medicines,  surgical  procedures,  vaccines,  and  cures  for  modem  people.  Some 
of  these  innovations  have  raised  ethical  and  economic  questions.  Think  about 
one  or  both  of  the  following  situations  and  write  a short  paragraph  explaining 
how  you  feel  about  the  situation  and  propose  some  solutions. 

1 . Canadian  medicine  and  hospital  care  is  beginning  to  suffer  because  of  very 
high  costs.  A heart  transplant  can  cost  more  than  $500  000.  Should  society 
demand  that  only  those  who  can  afford  heart  transplants  receive  them? 
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2.  Lifestyle  is  sometimes  blamed  for  certain  diseases.  Obesity  and  diabetes, 
smoking  and  lung  cancer,  lack  of  exercise  and  heart  disease  are  just  a few  of 
these  relationships.  Should  people  who  contribute  to  a disease  by  their 
lifestyle  be  required  to  pay  their  own  medical  costs  for  the  treatment  of  these 
diseases? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Enrichment. 


Conclusion 

Noncommunicable  diseases  are  the  leading  cause  of  death  of  people  in  Canada. 
Heart  attacks  are  the  number  one  leading  cause,  cancer  is  second,  and  diabetes  is 
third.  In  some  ways,  there  are  precautions,  as  far  as  lifestyle,  that  can  be  taken  to 
make  you  less  prone  to  these  diseases. 


Assignment 

^ ASSIGNMENT 

Booklet 

1 Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  3. 

\ 



J) 
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MODULE  SUMMARY 

In  this  module  you  have  learned  that  diseases  can  be  communicable  or 
noncommunicable.  Before  a treatment  for  a disease  can  be  developed,  the 
causes  and  transmission  have  to  be  discovered  and  understood.  An  interaction 
of  variables  such  as  the  existence  of  microscopic  organisms,  cell  theory, 
nutrition,  heredity,  immune  system,  substance  abuse,  and  other  factors  are  some 
of  the  considerations  that  ultimately  resulted  in  control  of  diseases. 

Heredity  often  determines  some  diseases  over  which  you  have  little  control.  The 
cells,  which  are  the  building  blocks  of  the  body,  continue  to  grow,  reproduce, 
and  repair  themselves.  If  anything  should  go  wrong  with  on-going  cell  division, 
some  diseases  could  become  established.  The  cell  can  also  be  invaded  by 
organisms  which  cause  disease  or  provide  a defence  against  it. 

In  this  module  you  have  considered  only  a few  examples  of  noncommunicable 
diseases.  Noncommunicable  diseases  such  as  heart  disease,  cancer,  and  diabetes 
were  considered  as  they  represent  major  and  common  diseases  affecting 
Canadians.  To  some  extent,  these  diseases  have  a life-style  component  and  are 
partly  preventable. 
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Glossary 


atherosclerosis 

• a buildup  of  minerals  and  cholesterol  in  blood  vessels 

bacterium 

• a microscopic  one-celled  organism  that  lacks  chlorophyll  and 
reproduces  by  simple  cell  division 

It  can  cause  disease  and  bring  about  decomposition  and  fermentation. 

benign  tumor 

• a mass  of  tissue  made  of  cells  that  stay  in  one  location  without 
spreading  to  other  areas 

blood  pressure 

• the  force  exerted  by  the  blood  as  it  pushes  against  the  walls  of  arteries 

cancer 

• an  abnormal  growth  of  cells 

carcinogen 

• any  substance  known  to  cause  cancer 

cell 

• the  smallest  structural  and  functional  unit  of  any  living  thing  or 
organism 

chemotherapy 

• the  treatment  of  illness  or  disease  with  chemicals 

cholesterol 

• a solid  substance  necessary  for  life;  found  in  animal  fats,  blood, 
nerve  tissue,  and  bile 

chromatin 

• fine  strands  of  hereditary  material  in  the  nucleus  which  take  on  an 
intense  colour  when  dyed  or  stained 

chromosome 

• one  of  forty-six  paired  microscopic  rod-shaped  bodies  found  in 
nucleus  of  human  cells  which  carry  genes 

communicable 

• any  disease  that  can  be  transmitted  to  others 

congenital 

• refers  to  people  born  with  a heart  problem 

contagious 

• communicable  by  contact;  able  to  give  others  a disease 

cytoplasm 

• the  protoplasm  material  outside  the  cell  nucleus 

diabetes 

• a disease  caused  by  incorrect  insulin  levels  in  the  body 

dominant 

• an  expression  of  an  inherited  trait  or  characteristic  due  to  one  or 
both  genes  having  the  most  influence  or  control  over  that  trait 

epidemic 

• extensive  and  rapid  spread  of  disease  among  many  people  over  an 

area 
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gene 
genetic 
genetic  code 

hypertension 
immune  system 
insulin 

lumen 

malignant  tumor 
meiosis 

metastasis 

microscopic 

microorganism 

mitosis 

mycellium 

noncommunicabie 

nucleolus 

nucleus 

organelle 

organism 


• any  of  the  units  on  a chromosome  that  carry  hereditary  information 

• dealing  with  heredity  and  variation  in  plants  and  animals 

• hereditary  information  carried  by  the  DNA  molecule  as  expressed 
by  the  sequence  of  its  base  pairs 

• high  blood  pressure 

• the  internal  defence  system  of  the  body  against  disease  organisms 

• a hormone  produced  by  the  pancreas  that  regulates  the  level  of 
glucose  in  blood 

• a passageway  for  blood 

• made  of  cancer  cells  that  can  spread  or  travel  throughout  the  body 

• a type  of  cell  division  in  which  there  is  a reduction  of 
chromosomes  during  formation  of  sperm  and  eggs 

• the  spread  or  transfer  of  disease  (especially  cancer)  from  one  part 
of  the  body  to  another 

• a very  small  thing  invisible  to  the  naked  eye 

• very  small  living  things  that  are  invisible  to  the  naked  eye 

• division  of  chromosomes  before  the  cytoplasm  divides 

• mass  of  branching,  threadlike  structures  or  growing  parts  of  a 
fungus 

• any  disease  that  cannot  be  contracted  or  spread  from  one  person  to 
another 

• a small  spherical  body  within  a nucleus 

• a complex  body,  usually  spherical,  within  cells  that  contains 
hereditary  material  and  controls  metabolism,  growth,  and 
reproduction  in  living  things 

• a specialized  structures  found  in  cells 

• any  living  thing 
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polyunsaturated 

protoplasm 

radiation 

recessive 

risk  factor 

saturated 

sporangium 

STD 

tissue 

tumor 

ultraviolet 


• a large  molecule  containing  many  double  carbon-carbon  bonds  as 
in  plant  fats  and  oils 

• a jelly-like  complex  substance  found  in  living  cells  which  performs 
basic  life  functions 

• emission  of  invisible  rays  such  as  X-rays 

• a hereditary  trait  or  characteristic  that  is  masked  or  hidden  by  one 
of  the  gene  pairs  responsible  for  that  trait 

• any  contributing  factor  that  leads  to  heart  disease 

• unable  to  hold  any  more  atoms  in  a molecule 

• the  structure  of  a mould  which  produces  spores  or  reproductive 
cells 

• any  sexually  transmitted  disease 

• a collection  of  cells  that  are  specialized  to  perform  certain 
functions  in  the  body 

• a swelling  or  enlargement  due  to  uncontrolled  division  of  cells 

• invisible  rays  beyond  the  violet  end  of  light  rays  that  penetrate 
deep  into  the  skin 
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Suggested  Answers 

Section  1 : Activity  1 

1 . Besides  muscles,  other  kinds  of  body  tissue  could  include  bone  tissue,  blood  tissue,  nerve  tissue,  and 
epithelial  tissue  which  forms  the  inner  lining  of  the  throat,  nose,  breathing  passages,  and  intestines  as 
well  as  skin  covering. 

2.  Body  organs  could  include  the  heart,  lungs,  liver,  stomach,  intestines,  brain,  limbs,  and  kidneys. 

3.  The  body  organs  that  form  the  digestive  system  could  include  mouth,  esophagus,  stomach,  small  and 
large  intestines,  pancreas,  and  liver. 

4.  Body  systems  could  include  the  digestive,  circulatory,  lymphatic,  reproductive,  and  nervous  systems. 

5.  The  cell  is  the  building  block  of  the  body  like  an  individual  brick  is  the  building  block  of  a building. 

6.  The  cell  theory  states  that  cells  are  the  basic  units  of  structure  and  function  in  all  living  things  and  that 
they  originate  from  past  cells  through  cell  reproduction. 

7.  Your  body  cells  are  the  same  size  as  the  body  cells  of  an  mouse.  You  have  many  more  cells  in  your 
body  than  does  a mouse. 

8.  a.  The  function  of  the  nucleus  is  to  act  as  the  control  centre  for  all  the  activities  of  the  cell. 

b.  The  function  of  chromosomes  is  to  control  heredity  through  genetic  material  and  traits  that  are 
inherited. 

9.  Each  of  the  DNA  segments  are  different  from  each  other  because  the  sequence  and  combination  of 
the  four  different  kinds  of  molecules  that  pair  up  to  form  the  rung  are  different. 

Section  1 : Activity  2 

1 . If  cell  division  resulted  in  the  daughter  cells  having  a different  or  an  incomplete  number  of 
chromosomes  than  the  parent  cell,  the  individual  would  acquire  an  abnormality  of  some  sort. 

2.  It  is  important  to  detect  cancer  before  it  has  a chance  to  travel  to  other  body  locations  in  order  to 
localize  the  abnormal  division  of  cells  so  that  the  cancer  can  be  treated  and  further  damage  to 
surrounding  tissue  or  organs  can  be  prevented. 

3.  Diseases  that  are  inherited  are  the  result  of  cell  division  called  meiosis.  Chromosomes  that  are 
responsible  for  producing  disease  abnormalities  must  be  passed  on  from  the  parent  to  the  offspring  for 
inheritance  to  occur. 

4.  The  chromosomes  in  cells  formed  by  mitosis  are  identical  to  the  parent  cell  and  the  same  in  number. 
Those  formed  by  meiosis  are  half  the  number  of  the  parent  cell  from  which  they  are  formed. 
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5.  Some  common  diseases  that  are  inherited  could  include  Down’s,  Turner’s  and  Klinefelter’s 
syndrome,  Duchenne’s  muscular  dystrophy,  Huntington’s  disease,  cystic  fibrosis,  and 
hemophilia. 

6.  Heart  disease  can  be  the  result  of  cells  that  are  formed  by  meiosis  if  the  disease  is  congenital 
(born  with  it)  or  inherited  (runs  in  the  family).  If  it  is  the  result  of  diet,  disease,  or  accident 
during  a person’s  lifetime,  then  mitosis  is  involved  as  the  cells  are  replaced. 

7.  Your  parents  or  grandparents  had  to  carry  a recessive  gene  for  the  rare  blood  disease  in  order  for 
you  to  inherit  that  trait. 

8.  The  symptoms  of  Down’s  Syndrome  are  severe  mental  retardation,  thick  and  enlarged  tongue, 
short  broad  hands,  and  weak  muscles. 

9.  The  extra  chromosome  is  present  in  every  cell  of  the  body  of  the  individual  with  Down’s 
Syndrome.  This  extra  chromosome  cannot  be  removed  (at  this  time)  without  damaging  the  cell. 

10.  Answers  may  vary,  but  your  drawing  should  represent  any  of  the  stages  of  mitosis  which  you 
viewed  through  the  microscope.  They  should  be  similar  to  some  of  the  stages  shown  in  the 
illustration  in  this  activity. 

1 1 . Your  drawing  should  show  the  stages  of  mitosis  that  you  saw  through  the  microslide  viewer. 

12.  It  is  difficult  to  see  all  the  details  of  the  process  of  cell  division  under  microscope  magnification 
because  the  chromosome  DNA  is  extremely  small.  The  light  microscope  is  limited  in  enlarging 
the  image  of  small  objects  to  reveal  detail.  The  electron  microscope  can  make  larger  images  but 
cannot  enlarge  a living  thing  without  killing  it. 

13.  Chromosome  division  is  such  a complex  process  because  an  enormous  amount  of  microscopic 
genetic  material  must  be  duplicated  exactly  if  the  organism  is  to  grow  and  stay  alive.  For 
example,  all  of  this  information  needed  to  produce  a very  complex  organism  such  as  a person  is 
contained  in  the  DNA  of  every  cell  in  the  body. 

14.  Although  you  were  not  able  to  see  the  chromosome  genes,  scientists  know  that  they  exist 
because  the  chromosome  can  be  magnified  greatly  using  an  electron  microscope  showing  the 
genes. 

15.  Cell  division  can  be  seen  only  at  the  tip  of  an  onion  root  because  the  root  tip  is  a region  of 
intensive  growth  compared  to  the  upper  regions. 

Section  1:  Follow-up  Activities 
Extra  Help 

1 . a.  cell  membrane 
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f.  nucleus 

g.  spherical  body  inside  the  nucleus 

h.  selects  substances  that  pass  in  and  out  of  the  nucleus 
k.  cytoplasm 

2.  a.  A cell  is  a unit  of  stmcture  and  function  of  all  living  things  or  organisms  such  as  animals’  muscle, 

nerve,  and  blood  cells. 

b.  A tissue  is  a group  of  similar  cells  that  perform  the  same  function  such  as  bone,  skin,  blood,  and 
nerve  tissue. 

c.  An  organ  results  from  several  different  tissues  that  perform  a certain  function  by  working 
together  such  as  the  heart,  lungs,  stomach,  liver,  and  intestines. 

d.  A system  results  when  several  different  organs  perform  one  main  function  such  as  the  circulatory, 
digestive,  reproductive,  or  nervous  system. 

3.  a.  The  cell  membrane  controls  everything  that  enters  or  leaves  the  cell. 

b.  The  nucleus  controls  all  cell  activities. 

c.  The  cytoplasm  contains  organelles  or  structures  that  perform  many  of  the  cell  functions. 

4.  The  two  substances  that  make  up  chromosomes  are  DNA  and  protein. 

5.  The  chromosomes  are  well-defined  in  Cell  B but  not  in  Cell  A because  Cell  B is  preparing  to  undergo 
cell  division. 

6.  Chromatin  is  a fine  threadlike  structure  in  the  nucleus.  It  is  DNA  material  found  in  the  nucleus. 

Enrichment 

1 . The  video  should  be  discussed  in  terms  of  cell  theory,  features,  differences,  and  division. 

2.  The  video  should  be  discussed  in  terms  of  symptoms,  treatment,  and  genetic  implications  of 
Duchenne’s  muscular  dystrophy. 

3.  Answers  will  vary,  but  the  report  should  include  the  general  description,  symptoms,  treatment,  and 
genetic  implications  of  one  of  the  genetic  diseases  such  as  Huntington’s  disease  or  cystic  fibrosis. 
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Section  2:  Activity  1 

1 . Answers  will  vary  depending  on  the  population.  Examples  are  given  where  the  population  of 
the  community  is  560  people. 

a.  50/100  X 560  = 280  people  would  die. 

b.  75/100  X 560  = 420  people  would  die. 

2.  The  bubonic  plague  was  referred  to  as  the  Black  Death  because  the  body  was  covered  with 
black  markings  from  the  disease  prior  to  death. 

3.  The  first  symptoms  of  the  Black  Death  was  swelling  in  the  groin  or  armpits. 

4.  People  generally  called  these  symptoms  boils. 

5.  The  body  would  be  covered  with  boils  of  all  sizes.  These  boils  would  turn  into  black  or  lurid 
spots. 

6.  The  organisms  causing  bubonic  plague  lived  in  rats,  fleas,  and  finally  the  human.  Since  people 
slept  on  a straw  floor,  there  would  be  a greater  possible  contact  with  infected  rats  and  fleas. 

7.  To  prevent  the  disease  from  becoming  an  epidemic  one  would  have  to  eliminate  any  one  of  the 
two  carriers,  namely  rats  and  fleas. 

8.  The  four  poster  bed  helped  to  break  the  plague  cycle  in  three  ways. 

• Rats  like  to  live  in  straw.  Removing  the  straw  reduced  the  number  of  rats  and  fleas  living 
in  human  houses. 

• In  a room  with  a floor  free  from  straw  it  is  much  easier  to  see  evidence  of  rats.  The  rats 
can  be  destroyed  whenever  they  show  evidence  of  their  presence. 

• Rats  and  fleas  would  have  more  trouble  getting  to  someone  sleeping  on  a bed  compared  to 
someone  sleeping  on  the  floor. 

9.  It  is  difficult  for  most  people  to  accept  or  imagine  that  an  invisible  object  could  cause  so  much 
trouble,  because  most  people  must  see  the  evidence  for  themselves  before  they  can  believe  in 
something. 

10.  Before  any  communicable  disease  can  be  controlled,  the  two  factors  that  must  be  identified  are 
how  the  disease  is  transmitted  and  what  organism  carried  the  disease. 
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Section  2:  Activity  2 

1 . The  AIDS  disease  is  caused  by  a virus.  No  treatment  or  cure  has  yet  been  found.  Most  people  who 
are  infected  with  AIDS  die. 

2.  There  are  some  immunization  programs  for  the  flu.  The  common  cold  and  the  flu  tend  to  change  very 
quickly.  Each  time  you  get  a cold  or  the  flu  you  are  usually  getting  a new  strain  of  the  disease.  Your 
body  is  ready  to  fight  against  the  old  colds  and  flus  that  made  you  sick  before,  but  your  body  is 
invaded  by  a new  cold  or  flu  strain  which  is  not  recognized  until  you  are  sick.  There  is  evidence  that 
the  AIDS  virus  is  also  changing  very  quickly.  You  cannot  be  immunized  against  a virus  which  keeps 
changing. 

3.  The  shape  of  the  bacterium  is  round  or  ball-shaped. 

4.  Coccus  means  ball;  spirillum  means  spiral. 

5.  The  three  shapes  of  bacteria  expected  are;  ball  or  coccus,  spiral  or  spirillum,  and  rod  shaped  or 
bacillus. 


Organism 

Diseases  Caused 

virus 

cold 

mumps 
small  pox 
rabies 
polio 

bacteria 

tuberculosis 

pnuemonia 

gangrene 

cholera 

venereal  disease 

protist 

amoebic  dysentery 
malaria 

sleeping  sickness 

Oriental  Sore 

kala-azar 

fungi 

cocci  dioidomycosis 
(valley  fever) 
athlete’s  foot 

skin  rashes 
lung  diseases 
urinary  tract  infections 
ringworm 
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7.  a.  A 

b.  B 

c.  D 

d.  C 

e.  D 


f.  A 


g-  B 


h.  C 

i.  D 


j-  B 


Day  4 

Answers  may  vary,  but  you  should  not  notice 
many  changes  from  Day  3.  Some  evidence  of 
mould  growth  should  appear  on  the  bread  as 
white  thread-like  particles.  The  growth  should 
be  greater  than  Day  3. 

Day  6 

Answers  may  vary,  but  the  biggest  change 
would  be  a larger  area  of  mould  growth  on  the 
bread. 

Days 

Answers  may  vary,  but  the  biggest  change 
would  be  a larger  area  of  mould  growth  on  the 
bread. 

Day  7 

Answers  may  vary,  but  there  should  be  evidence 
of  a progressive  increase  in  mould  growth  on  the 
bread.  A typical  diagram  of  magnified  bread 
mould  may  look  similar  to  the  following  figure. 

9.  The  bread  mould  organism  is  always  present  in  the  air.  There  are  many  more  mould  spores  in  dusty, 
seldom-cleaned  areas. 
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10.  a.  yeast  fungus 

b.  yeast  fungus 

c.  mould 

d.  bacteria 

e.  bacteria 

Section  2:  Activity  3 

1 . For  teenagers  to  reduce  the  risks  of  meningitis,  they  could  avoid  sharing  of  food,  utensils, 
drinks,  cigarettes  with  others,  and  they  could  avoid  kissing. 

2.  When  a person  coughs  or  sneezes  in  a public  place  they  should  cover  their  mouth  with  a 
handkerchief  or  tissue  to  prevent  the  release  of  disease  organisms  into  the  air.  A cough  or 
sneeze  expells  water  droplets  into  the  air  which  could  contain  infectious  disease  organisms. 

3.  When  a person  with  an  infectious  disease  stays  away  from  school  or  work  until  they  recover, 
they  reduce  the  spread  of  infectious  disease  organisms. 

4.  Other  fluids  besides  saliva,  which  may  contain  infectious  organisms,  could  include  exhaled 
water  droplets,  blood,  urine,  or  semen. 

5.  Breathing  releases  disease  organisms  into  the  air  through  the  droplets  of  water  which  are 
exhaled. 

6.  People  who  commonly  wear  face  masks  may  include  surgeons,  dentists,  and  laboratory 
technicians.  This  is  done  to  prevent  the  spread  of  infectious  disease  organisms. 

7.  Some  precautions  that  a traveller  could  take  regarding  drinking  water  when  travelling  to  foreign 
countries  may  include  drinking  bottled  water,  disinfecting  drinking  water  with  chlorine  tablets 
or  boiling  the  water  before  drinking.  Avoid  raw  vegetables  and  unpeeled  fruit  because  they 
have  been  washed  with  water  which  may  be  contaminated.  When  you  travel  there,  follow  the 
rule  that  if  you  can’t  open  it,  peel  it,  or  cook  it,  don’t  eat  it. 

8.  Waterborne  infections  are  more  common  in  Third  World  countries  due  to  lack  of  a water 
treatment  method  which  developed  countries  take  for  granted.  Also  water  shortages  can 
increase  the  consumption  of  contaminated  water. 

9.  Swimming  pools  are  disinfected  with  large  amounts  of  chlorine  to  kill  infectious  disease 
organisms  which  could  be  present  due  to  large  numbers  of  people  using  the  swimming  pool,  the 
warm  temperature  of  the  water,  and  the  fact  that  the  water  is  rarely  changed. 

10.  When  food  is  properly  cooked  microorganisms  are  destroyed  by  the  heat. 
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11.  a.  The  waiter  can  transfer  microorganisms  from  his  hand  to  the  rim  of  a glass. 

b.  You  should  respond  to  this  kind  of  service  by  asking  for  another  glass  of  water. 

12.  Eating  raw  or  uncooked  meat  is  not  recommended  due  to  the  microorganisms  that  are  present. 
You  may  be  aware  of  the  so  called  “hamburger  syndrome”  disease  which  many  people  get  by 
eating  undercooked  hamburger  especially  during  barbecue  season. 

13.  The  food  poisoning  known  as  salmonellosis  could  be  the  result  of  undercooked  or  improperly 
handled  food.  All  foods  must  be  properly  cooked.  Personal  hygiene  by  staff,  cleanliness  of 
food  preparation  facilities,  and  proper  handling  is  essential  to  prevent  infection  by  Salmonella. 

14.  Some  of  the  common  ways  of  transmitting  disease  through  direct  contact  with  other  people 
could  include  kissing,  drinking  and  eating  using  the  same  utensils,  unprotected  sex,  and  sharing 
intravenous  needles.  Others  include  contact  by  shaking  hands  or  touching  the  same  objects,  and 
then  placing  the  fingers  in  the  mouth  directly  or  using  the  hands  to  eat. 

15.  a.  The  flea  is  the  carrier  for  the  bubonic  plague. 

b.  The  Anopheles  mosquito  is  the  carrier  for  malaria. 

c.  The  tse-tse  fly  is  the  carrier  for  African  sleeping  sickness. 

Section  2:  Follow-up  Activities 
Extra  Help 


virus 

f. 

bacterium 

fungus 

a 

bacterium 

bacterium 

h. 

protist 

bacterium 

i. 

protist 

virus 

j- 

virus 

2.  Five  ways  diseases  are  spread  are  droplet  infection,  contact  infection,  foodborne  infection, 
waterborne  infection,  and  insect-transmitted  infection. 

3.  a.  Droplet  infections  are  transmitted  by  sneezing,  coughing,  talking,  and  touching. 

b.  Waterborne  infections  are  transmitted  by  drinking  contaminated  water,  bathing  or 

swimming  in  contaminated  water,  and  eating  fruit  or  raw  vegetables  that  were  washed  with 
contaminated  water. 
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c.  Foodbome  infections  are  transmitted  by  handling  food  with  dirty  hands,  eating  improperly 
cooked  food,  and  by  improperly  canning  or  storing  food. 

d.  Contact  infections  are  transmitted  by  shaking  hands,  kissing,  sharing  intravenous  needles, 
touching  objects  handled  by  a diseased  person,  drinking  and  eating  using  the  same  utensils,  and 
have  unprotected  sex. 

e.  Insect  infections  are  transmitted  by  being  bitten  by  insects  which  inject  the  disease-causing 
organism  into  the  body. 


a. 

iv 

f. 

ii 

b. 

i 

g- 

V 

c. 

iii 

h. 

X 

d. 

vi 

i. 

vii 

e. 

ix 

j- 

viii 

Enrichment 

Answers  may  vary,  but  you  should  answer  the  questions  listed. 

Section  3:  Activity  1 

1 . Communicable  diseases  are  transmitted  from  person  to  person  or  from  another  organism  to  a person. 
Noncommunicable  diseases  are  not  transmitted;  they  are  inherited  or  caused  by  chemicals  in  the 
environment. 

2.  Causes  of  noncommunicable  diseases  could  include  heredity,  environment,  substance  abuse,  poor 
eating  and  exercise  habits,  and  poor  personal  hygiene. 

3.  The  function  of  the  heart  is  to  pump  blood  to  all  body  cells. 

4.  Normal  heart  beat  is  60  to  100  beats  per  minute. 

5.  If  the  flow  of  blood  to  the  brain  is  stopped,  the  part  of  the  brain  affected  would  die. 

6.  The  three  conditions  that  could  stop  the  flow  of  blood  to  a part  of  your  body  are 

• cutting  a blood  vessel 

• blocking  a blood  vessel 

• stopping  the  heart 
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7.  Your  answers  may  vary,  but  your  pulse  should  be  between  20  and  35  beats  per  twenty  seconds. 
This  is  multiplied  by  three  to  give  between  60  and  105  beats  per  minute. 


Here  are  some  sample  calculations  based  on  a pulse  rate  of  60  beats  per  minute: 


beats  in  one  minute 
beats  in  one  hour 
beats  in  one  day 
beats  in  one  year 


20  X 3 = 60 
60  X 60  mi/hr  = 3600 
3600  beats/hr  x 24  hr/day  = 86  400 
86  400  beats/day  x 365  days/yr  = 3 1 563  000 


8.  You  should  notice  your  pulse  increase  after  the  exercise  to  100  beats  per  minute  or  even  more. 


9.  The  number  of  times  are  you  able  to  lift  a one  kilogram  object  from  the  side  of  your  leg  up  to 
eye  level  in  one  minute  will  vary  from  person  to  person.  You  probably  will  have  difficulty 
doing  this  exercise  as  fast  as  your  heart  is  able  to  pump  blood. 

10.  Your  heart  rate  varies  according  to  body  activity.  The  harder  you  exercise,  the  faster  your  heart 
rate.  This  is  because  your  muscles  require  more  food  and  oxygen  and  they  also  need  to 
eliminate  more  wastes. 


1 1 . When  the  flow  of  blood  is  stopped  to  the  heart,  a heart  attack  occurs.  When  the  flow  of  blood  is 
stopped  to  the  brain,  a stroke  results. 

1 2.  The  two  types  of  blockage  are  blood  clots  and  atherosclerosis. 

13.  To  reduce  the  risk  of  atherosclerosis  a person  could  restrict  the  amount  of  fatty  foods  and 
cholesterol  consumed. 


14.  Forty-five  times  more  people  die  from  atherosclerosis  than  from  hypertension.  Atherosclerosis 
is  defined  as  the  buildup  of  minerals  and  cholesterol  in  blood  vessels. 

15.  Blood  pressure  is  a measure  of  the  force  exerted  by  blood  against  an  artery.  It  is  written  as  the 
highest  blood  pressure  over  the  lowest  blood  pressure. 

16.  Normal  blood  pressure  is  120/80. 

17.  If  your  blood  pressure  is  high,  one  way  of  lowering  it  is  by  decreasing  stress  or  the  amount  of 
salt  you  consume. 

1 8.  Cholesterol  originates  in  animals  because  it  is  produced  by  the  liver. 

1 9.  Lung  cancer  is  another  risk  that  smokers  face. 

20.  When  heart  disease  clearly  runs  in  the  family  a person  should  get  regular  medical  checkups  and 
avoid  factors  that  contribute  to  heart  problems. 
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21 . Being  overweight  places  a greater  strain  on  the  heart  because  it  must  pump  more  blood  to  a 
larger  body  than  the  heart’s  size  was  designed  for. 

22.  Regular  exercise  strengthens  the  heart  muscle.  An  out-of-shape  heart  can  easily  be  overloaded. 

23.  People  with  diabetes  should  follow  a prescribed  diet,  take  insulin,  and  exercise  regularly  to 
reduce  heart  disease. 

24.  a.  Your  answers  might  include  work  and  marital  or  economic  stresses  experienced  by  adults. 

b.  School-related  pressures  and  stress,  peer  or  family  pressures,  loss  of  family  or  friends,  and 
uncertain  futures  are  some  examples  of  teenager  stress. 

25.  The  nine  factors  that  can  contribute  to  heart  disease  include  atherosclerosis,  high  blood  pressure, 
high  cholesterol  levels,  smoking,  heredity,  obesity,  lack  of  exercise,  diabetes,  and  severe 
physical  strain  or  stress. 


Factors  You  Can  Control 

Factors  You  Cannot  Control 

• atherosclerosis 

• high  blood  pressure 

• cholesterol 

• heredity 

• smoking 

• diabetes 

• obesity 

• exercise 

• severe  physical  strain  or 

stress 

27.  a.  Hopefully  you  don’t  have  more  than  three  of  the  risk  factors  (or  you  would  be  off  the  graph 

with  more  than  six  times  the  chance  of  a heart  attack). 

b.  The  graph  should  be  extended  to  where  you  think  it  will  go  if  you  were  to  add  a fourth 
factor. 

c.  You  could  remove  whatever  risk  factors  you  have  identified  over  which  you  have  control. 

28.  Other  medical  or  surgical  procedures  designed  to  deal  specifically  with  heart  disease  and  related 
factors  could  include  bypass  surgery,  heart  transplants,  and  drugs. 

29.  The  easiest  solution  to  heart  disease  is  to  remove  unnecessary  risk  factors  because  it  is  less 
costly  and  not  as  risky  as  the  alternatives  for  treatment. 

Section  3:  Activity  2 

1 . The  ratio  is  about  60;  15  which  is  about  four  times  as  many  cancer  patients  who  survived  in 
1990  compared  to  1925. 

2.  The  survival  rate  should  be  about  70  per  100  or  70%  in  the  year  2000. 
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3.  Assuming  that  the  recovery  rate  continues  as  it  has  in  the  past,  the  year  in  which  cancer  will  be 
eliminated  will  probably  occur  about  2050  if  it  took  about  75  years  to  reach  a 50%  survival  rate 
by  1975  from  1900.  An  additional  50%  survival  rate  should  occur  in  2050  (1975  + 15  = 2050). 

4.  Normal  cells  have  a regular  shape,  no  spaces,  and  similar  shapes.  Abnormal  cells  have  an 
irregular  shape,  spaces  between  cells,  and  a variety  of  shapes. 

5.  The  dark  circles  are  nuclei. 

6.  The  mass  of  abnormal  body  tissue  does  not  perform  useful  body  functions  and  crowds  out  the 
useful  body  tissue.  Thus,  normal  body  factions  are  impaired  or  completely  destroyed. 

7.  a.  most  frequent  cancer  in  males 

lung 

prostate 

colon  and  rectum 

lymphoma 

bladder 

oral 

kidney 

b.  most  frequent  cancer  in  females 
breast 

colon  and  rectum 
lung 

uterine  (body  of  uterus) 

lympyhoma 

ovary 

melanoma 

8.  Cancers  that  men  and  women  do  not  both  have  include  breast,  prostate,  and  uterine  cancer. 

9.  Cancers  that  have  the  lowest  mortality  rate  include  melanoma,  mouth,  cervix,  and  bladder. 

10.  Mouth  cancer  is  partially  caused  by  tobacco  use  such  as  pipe  smoking,  tobacco  chewing,  and 
cigarette  and  cigar  smoking. 

1 1 . The  most  deadly  forms  of  cancer  is  breast  and  lung  cancer. 

1 2.  Skin  cancer  is  caused  by  suntanning. 

13.  The  use  of  sunscreen  and  clothing  protection  is  now  highly  recommended  by  medical 
authorities  to  reduce  exposure  to  ultraviolet  radiation  and  risk  of  developing  skin  cancer  from 
participation  in  outdoor  activities. 
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14.  Your  chest  is  covered  with  a lead  apron  when  you  have  dental  X-rays  taken  to  prevent  damage 
or  destruction  of  healthy  cells  from  background  radiation. 

15.  Radiation  can  destroy  living  cells. 

16.  Three  things  that  you  should  do  if  there  is  a history  of  cancer  in  your  family  are  learn  the  signs 
of  cancer,  have  regular  checkups,  and  avoid  substances  and  activities  which  are  known  to 
increase  the  risk  of  cancer. 

17.  Tobacco  products  are  classed  as  carcinogens.  Many  food  perservatives,  industrial  products,  and 
regular  household  chemicals  are  known  carcinogens. 

18.  It  is  a good  idea  to  include  sources  of  fibre  in  your  diet  to  reduce  the  risk  of  intestinal  cancer. 

19.  Foods  that  are  not  highly  refined  include  raw  fruit,  vegetables,  bran,  cooked  cereals,  and  dried 
fruit. 

20.  Tobacco  is  an  addictive  substance.  The  addiction  is  so  strong  that  even  though  people  have  a 
good  chance  of  getting  cancer,  they  use  tobacco  regardless  of  the  danger.  Some  people  have 
very  strong  willpower  and  are  able  to  quit  smoking  or  chewing  tobacco.  Others  need  the  help  of 
chemicals  and  counselling. 

21 . Smoking  used  to  be  completely  acceptable  everywhere;  at  home,  at  work,  and  on  television. 
Times  have  changed  but  old  habits  and  customs  die  hard.  Tobacco  is  still  a large  industry,  and 
there  are  millions  of  people  who  smoke.  As  fewer  people  take  up  the  habit,  the  chances  of 
being  exposed  to  secondhand  smoke  decrease. 

22.  Malignant  cancer  spreads  to  the  rest  of  the  body.  Removing  nearby  tissue  removes  any  cancer 
cells  which  may  have  separated  from  the  tumor  and  results  in  a higher  chance  of  success. 

23.  One  side  effect  of  using  chemotherapy  is  the  loss  of  hair  during  therapy. 

Section  3:  Activity  3 

1 . The  three  common  symptoms  of  diabetes  are  loss  of  weight,  thirst,  and  frequent  urination. 

2.  Dr.  Banting  and  Dr.  Best  discovered  insulin. 

3.  Insulin  is  produced  in  the  pancreas. 

4.  Type  I diabetes  is  called  juvenile-onset  diabetes  because  it  starts  in  young  people  (under  the  age 
of  25). 

5.  Type  I Diabetes  seems  to  have  no  relation  to  life  style. 

Type  II  Diabetes  seems  to  be  related  to  age  (over  40)  and  being  overweight. 
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6.  The  two  types  of  diabetes  are  Type  I,  or  juvenile-onset  diabetes,  and  Type  II. 

7.  In  Type  I diabetes  insulin  producing  cells  are  destroyed,  whereas  in  Type  II  the  body  does  not 
use  the  insulin  it  produces. 

8.  The  group  of  people  that  are  more  susceptible  to  Type  I diabetes  are  usually  people  under  25 
years  of  age  who  have  a thin  stature. 

9.  Type  II  diabetes  can  be  controlled  by  following  a prescribed  diet. 

10.  Five  complications  that  could  result  from  having  diabetes  are  blindness,  strokes,  heart  attacks, 
kidney  problems,  and  nervous  condition. 

Section  3:  Follow-up  Activities 
Extra  Help 

1 . heart  disease,  cancer,  and  diabetes 

2.  a.  heart  attack  and  stroke 

b.  A heart  attack  occurs  when  there  is  a blockage  of  blood  flow  to  the  heart.  A stroke  occurs 
when  there  is  a blockage  of  blood  flow  to  the  brain. 

3.  Each  cancer  is  named  by  the  body  part  that  is  affected. 

4.  a.  T 

b.  F Proper  exercise  strengthens  your  heart  muscle. 

c.  F Type  I is  caused  by  a lack  of  insulin. 

Type  II  is  caused  by  an  inability  to  use  the  insulin  properly. 

d.  F Animal  fat  is  saturated  fat  and  probably  contributes  to  high  cholesterol. 

e.  T 

f.  T 

g.  F Skin  cancer  can  almost  always  be  cured  by  surgery. 

h.  F The  mechanism  is  unknown  but  results  show  that  continued  exposure  to  cigarette  smoke 

results  in  an  increased  rate  of  lung  cancer  and  emplysema. 

i.  F Diabetes  is  non-communicable. 
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j.  F Juvenile-onset  diabetes  always  requires  insulin. 

k.  F Benign  tumors  can  be  dangerous.  The  tumor  or  its  cells  do  not  travel  to  other  body  organs 

but  the  growth  of  the  tumor  can  cause  the  organs  to  be  adversely  affected. 

l.  T 

Enrichment 

1 . Here  are  some  of  the  ideas  that  you  may  have  discussed. 

• Heart  transplants  are  risky  and  while  the  success  rate  is  increasing,  the  number  of  years  of  life 
one  receives  with  a new  heart  is  still  very  low.  You  could  argue  that  the  money  would  be  better 
spent  in  other  areas. 

• Someone  has  to  donate  the  heart  (or  other  organs)  for  transplant.  There  have  been  transplants 
from  animals  (such  as  baboons)  to  people.  If  animals  can  be  exploited  for  their  organs,  can  it 
be  very  far  away  before  people  are  being  exploited  for  their  organs  where  the  wealthy  purchase 
the  organs  of  the  poor? 

• As  transplants  become  more  common,  the  cost  of  performing  the  operations  may  decrease  to 
the  point  where  it  is  reasonable  for  all  citizens  to  have  access  to  transplants  and  not  bankrupt 
the  medical  system. 

Solutions  to  these  problems  are  often  both  complex  and  laced  with  moral  judgements. 

2.  ‘You  can  argue  that  some  of  the  disorders  are  very  hard  for  people  to  overcome.  For  example 

some  people  are  overweight  because  heredity  plays  a large  part;  some  people  cannot  exercise 
enough  because  of  other  health  problems.  It  would  be  unfair  to  penalize  them  since  the  line 
between  self  infliction  and  misfortune  is  so  vague  it  would  be  best  to  treat  all  people  equally 
and  let  everyone  have  equal  access  to  medical  care. 

• You  could  argue  that  it  is  only  fair  to  have  people  pay  for  their  lifestyle  choice.  This  concept  is 
used  in  many  other  areas.  For  example,  if  you  want  a larger  life  insurance  policy,  you  can  buy 
it.  If  you  don’t  want  any  life  insurance,  you  can  do  without.  If  you  want  to  insure  your 
valuables  against  theft,  you  can  pay  for  the  insurance  yourself. 

If  you  want  to  have  your  medical  costs  covered,  you  have  to  show  that  you  did  not  contribute  to 
the  disease.  If  you  did  contribute  to  the  disease  (say  you  have  lung  cancer  and  you  smoke), 
then  you  have  to  pay  the  medical  costs  yourself. 

Solutions  to  this  problem  are  complex  and  varied. 
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